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% £ VE WASHINGTON D.C. 20460-000
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TOXIC SUBSTANCES
SEP | 2 2000
Jody A. Fox :
Director of Regulatory Affairs
Midland Fumigant Inc.

1805 South Znd Street
Leavenworth, KS 66048

Subject: EPA Reg. No. 30574-8
TRI-TOX® 55% Pellets
Amendments to Label and Applicator's Manual
Your Letter dated July 21, 2000

Dear Ms. Fox:

The Agency has completed review of the submission referred to above. The label and
Applicator's Manual are acceptable provided that you make the following changes:

Label

1. Change product's name to "TRI-TOX® 55% Pellets. Even though the Agency
has accepted "PH THREE PELLETS" as an alternate name (Memo dated
January 05, 1999), the primary label shouid carry the basic name.

2. Delete "See Applicator's Manual for additional environmental hazards” (last
sentence under Environmental Hazards section) as there are no additional
Environmental Hazard statements given in the Applicator's Manual under
Burrowing Pest Control (page 12).

3. Add "Aluminum phosphide tablets are bulk packaged in resealable aluminum
flasks” in the beginning of second paragraph under Directions for Use.

4. Delete "spray mixture or rinsate” from the sentence "Improper disposal ...
violation of Federal Law" under Disposal section.

Applicator's Manual

1. Change product's name to "TRI-TOX®™"

2. Delete "or EPA" from "Call Midland Fumigant .... any part of the labeling" in
the paragraph above Warranty section on page 1.



als

‘ EPA Reg. No. 30574-8 contd...

A stamped copy of the label and Applicator's Manual are enclosedfor your records.
Submit two (2) copies of the final printed labeling and Applicator's Manual before you
i release the product for shipment. If this condition is not complied with, the registration
' will be subject to cancellation in accordance with FIFRA sec 6(e). Your release for
shipment of the product bearing the amended labeling constitutes acceptance of this
condition. Should you have any questions, do not hesitate to contact me at 703-605-0368.

Sincerely,

=

S. Oonnithan, Ph.D.
Entomologist; IRB/RD (7505C)
Office of Pesticide Programs

Encl.
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RESTRICTED USE PESTICIOE - 30
DUE TO ACUTE INHALATION TOXICITY OF HIGHLY
TOXIC HYDROGEN PHOSPHIDE (PHOSPHINE, PH,) GAS
For retait sale and use only by centified applicators for those uses cavered by the applicator certification o
persons traned in accordance with the Applicator’s Manual working under the direct supervision and in the
physical presence of the certified applicator. Physical presence means on site or on the premises, Read and
fallow the labet and the Applicator's Manual which contains complete instructions for the safe use of this pesticide.

APPLICATOR’S MANUAL
FOR

PELLETS AND TABLETS OF ALUMINUM PHOSPHIDE
For use againstinsects which infest stored Commodities and Control of Bumowing Pests

PH THREE TABLET ACTIVEINGREDIENT: PH THREE PELLETg
»PA REG NO Aluminum Phosphide ... 55% EPA REG NO
- INERT INGREDIENTS: ..... 45% -
30574-7 Total . . ... ...... 100% 30574-8
DANGER PELIGRO
POISON POISON
KEEP OUT OF REACH OF CHILDREN
PELIGRO AL USUARIO: Siusted no lee ingles, no use este producto hasta que la etiqueta se la haya sido explicado

ampliamente.

{TO THE USER: If you cannot read English, do not use this product until the label and manuai has been tully
explained to you.)

STATEMENT OF PRACTICAL TREATMENT

lymploms of oversxlposure are headache, dizziness, nausea, difficult breathing, vomiting, and diarthea, In all cases
of overexposure, gel medical attention immediately. Take victim to a doctor of emergency trealment facility.

if the gas or dust from aluminum phosphnde is inhaled: Get exposed person to fresh air. Keep wam and make
sure person tan breathe freedy. if breathing has stopped, give artificial respiration by mouth-to-mouth or other means
of resuscilation. Do not give anything by mouth to an unconscious person.

if aluminum phosphide peliets or tabiets are swallowed: Drink or administer one or wo glasses of water
and induce vomiting by touching the back of the throat with finger, or if available, syrup of ipecac. Do not give
anything by mouth™if victim s Unconscious or not alert.

H powder or granules ofalumlnum phosphlde get on skin or clothing: Brush or shake material off clothes and
shoes in a ventiiated Allow clothes G aerale in a veniitated area prior {0 laundering. Do not leave
comaminated clothing iIn occupned and/or confined areas such as automobiles, vans, motel rooms, etc. Wash con-
tammnated skin thoroughly with soap and water.

H dust from pellots or fablets gets in eyes: Flush with plenty of water. Get medical attention immediately.

THIS PRODUCT 1S ACCOMPANIED BY AN APPROVED LABEL AND APPLICATOR'S MANUAL. READ AND
UNDERSTAND THE ENTIRE LABELING ALL PARTS OF THE LABELING ARE EQUALLY IMPORTANT FOR
SAFE AND EFFECTIVE USE OF THIS PRODUCT. CALL MIDLAND FUMIGANT OR EPA _IF YOU HAVE ANY 8
QUESTIONS OR DO NOT ERSTAND ANY PART OF THIS LABELING. REFER TOQ THE APPLICATOR'S
MANUAL FOR DETAILED P ECAUTFONS RECOMMENDATIONS AND D!HECTIONS FOR USE.

WARRANTY
Seller warrants that the product conforms to its chemical description and when used accorging 1o labet directions
under normai conditions of use, it is reasonably fit for the purposes staled on the label. Seller makes no other
watrrnzinmly either expressed or |mpl|ed and buyer assumes all risk should the product be used contrary to label
instructions.

CLASSIFIED BY UNDERWRITERS LABORATORIES, INC. AS TO FIRE HAZARD ONLY WHEN USED SPECIFI-
CALLY AS DIRECTED IN THE MANUFACTURER'S INSTRUCTIONS PH THREE TABLETS or PELLETS
ARE NONCOMBUSTIBLE, BUT EXPOSURE TO MOIST AIR OR WATER RELEASES FLAMMABLE AND
TOXIC PHOSPHINE (HYDROGEN PHOSPHIDE) GAS. SPONTANEQUS IGNITION MAY RESULT IF CON-
TACTED BY WATER, ACIDS, OR CHEMICALS.
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Application Procedures

4. PROTECTIVE CLOTHING

5. RESPIRATORY PROTECTION
A When respiratory Protection Must 3e '‘Womn
3. Permissible Gas Concentration Rarges for Respiratory Protection Devices
C. Reguirements for Availability of Resgiratory Protection

6. PLACARDING OF FUMIGATED AREAS
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8.  APPLICATORS AND WORKER EXPOSURE
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11. SPILL AND LEAK PROCEDURES
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8 Directicns for Deactivation by the Wet Method

SECTION 1
INTRODUCTION
PH THREE fumigants are used to protect stored commodities from damage by insects and for the control of

burrowing pests, Fumigation of stored products with PH THREE in the manner prescribed in the labeling does not
contaminate the stored commodity.

ullilelelsipty

PH THREE and other Aluminum Phosphide fumigants are acted upon by atmospheric moisture fo uce
Hydrogen Fhosphide (phosphine. PH,} gas. PH THREE tablets or pellets contain aluminum phosphide (AP} as
their active ingredient and will fiberaté hydrogen phosphide via the following chemical reaction:

AP + 3,0 —> Al[OH), + PH,

Hydrogen phosphide is highly toxic to insects, burowing pests, humans, and other forms of animal life. In
addibon to its toxic pi ies, the gas will cormode certain melals and may ignite spontaneously in air at concentrations
above its lower lam fimit of 1.8% (v/v). These hazards will be described in greater detait fater on in this Applicator's
Manual for PH THREE pelets or tabiets,

PH THREE also contains ammonium carbamate which liberates ammonia and carbon dioxide as follows:

NH, COONH,—> 2NH, + CO,

These gases are essentially nonflammable and act as inerting agents to reduce fire hazards. The ammonia gas aiso
serves as a waming agent.

2
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PH THREE is prepated in two forms; tablets and pellels. The rounded tablets weigh approximately 3 grams and
release 1 gram of hydrogen phosphide gas. They are about 16mm in diameter and are bulk packaged in
resealable aluminum flasks containing 100 or 500 tablets each. The pellets weigh approximately 0.6 grams and
release (.2 gram of hydrogen phosphide gas. They are about 16 mm in diameter and are packaged i resealable
flasks containing about 1660 pellets.

Upon exposure to air, PH THREE peilets or tablets begin 1o react with almospheric moisture to produce small
quantities of b en phosphide gas. This reaction starts slowly, gradually accelerates and then tapers off again
as the alurminum ide is spent. PH THREE pellets react somewhat faster than do the tablets. The rates of
decomposition of the tablets and peltets will vary depending upon moisture and temperature conditions, For
example, when moisture and temperature of the fumigated commodity are high, decomposition of PH THREE
may be complete in less than 3 days. However, al lower ambient temperatures and relative humidity fevels,
decomposition of PH THREE may require 5 days or more. After decomposition, PH THREE leaves a gray-white
powder composed almost entirely of aluminum hydroxide and ather approved inert ingredients. This will cause
no problems i the fumigant has been added directly to commodities such as grain or bulk animal feed. However,
the spent powder must usually be retrieved for disposal after space fumigations. If propery exposed, the spent
PH THREE will normally contain only a small amount of unreacted aluminum phosphide and may be dis
of without hazard, While not considered a hazardous waste, partially spent residual powder from incompletely
exposed PH THREE will require special care. Precautions and instructions for further deactivation and disposal
will be given later in this Manual.

PH THREE pellets and tablets are supplied in gas-tight containers and their sheff life is uniimited as long as the
packaging remans intact. Once opened for fumigation, the flasks of tablets and peflels may be fightly resealed and
stored for future use. Storage and handiing instructions will be given in detail later in this Applicalor's Manual.

A Summary of Safety Recommendations is Outlined Below:
SAFETY RECOMMENDATION SUMMARY

1. Carelully read the labefing and follow instructions.

2. Never fumigate alone from inside the storage struciure.

3. Person supervising must be a certified fumigator and personnel assisting must be trained in the

use of AIP. Never allow uninstructed personnel to handle PH THREE.

Approved respiratory protection must be avaable for the fumigation of structures from within.

5. Wear dry gloves of cotlon or other material if contact with PH THREE tablets or peflets is likely.
Aerate used gloves and other contaminated clothing in a well-ventilated area prior to laundering. Wash
hands thoroughly after using PH THREE.

Open lumigant containers in open air only. Never open in a lammable atmosphere.

Do not alow PH THREE 1o contact liquid.

Do nol allow PH THREE to pile up.

Dispose of empty containers and spent residual dust in a manner consistent with the label instructions.

. Post waming placards on fumigated areas.

. Prior 1o fumigation, notify appropriate company employees. Provide to local officials (fire department,
rescue squad, police, elc.) on an annual basis refevant safety information for use in the event of an
emengency.

12. Hydrogen phosphide fumigants are not to be used for vacuum fumigations.

13. Exposure to hydrogen phosphide must not exceed the eight hour TWA of 0.3 ppm during apptication, or

a cetng concantration of 0.3 ppm after apphication is completed.

14. Fumigated areas must be aerated to 0.3 ppm hydrogen phosphide or less prior to reentry by unpro-

tected workers.

15. Finished foods and feeds that have been fumigated with PH THREE must be aerated for 48 hours

prior lo offering o the end use consumer.

16. Transfer of a treated commodity 1o another site without complete aeration is permissibie, provided that

the new slorage sile is placarded if its concentration is above 0.3 ppm.

17. Keep containers of PH THREE tightly closed except while removing preduct for application.

18. Protect materials containing metals such as copper, sitver, gold and their alloys and salts from corrosive

exposure to hydrogen phosphide.

19, Tablets, pellets and bags must not come in contact with any processed food except that they may

be added directly to processed brewers rice, malt and corn grits used in the manufacture of beer.

20. Do not use aluminum phosphide containers for any purpose other than recyeling or reconditioning.

21. OSHA recommends pre-exposure screening of employees 1o detect impaired pulmonary function.

OSHA recommends that any employees developing this condition be referred for medical exami-
nation.

-~
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A. Hazards to Humans and Domestic Animals
£ ANGER: Aluminum phosphide from PH THREE tablets or pellets may be fatal if swallowed. Do not get in eyes, on skin
or on clothing. Do not eat, drink or smcke while handiing aluminum phosphide fumigants. If sealed container is opened,
or if the material comes in contact with moisture, water or acids, these products will release hydrogen phosphide
{phosphine. PH,) which is an extremely toxic gas. If a garlic odor :$ detected, refer to the Industnal Hygiene Montanng
Section on page 14 of the Applicater's Manual for appropriate menitoring procedures. Pure hydrogen phosphide gas is
odorless: the garlic odor is due to a contaminant. Since the odor of hydrogen phosphide may not be detecled under some
circumstances, the absence of a garlic odor does not mean that dangerous levels of hydrogen phosphide gas are
absent. Observe proper reentry procedures speciied elsewhere in the labeling to prevent overexposure.

B. Statement of Practical Treatment
Symgtoms of overexposura are headache, dizziness. nausea, difficult breathing, vomiting, and diarrhea. In alt cases of over-
exposure, get medical attention immediately. Take victim to a doctor or emergency treaiment facility.

If the gas or dust from aluminum phosphide is inhaled: Get exposed person to fresh air. Keep warm and make sure
person can breathe freely. If breathing has stopped, give artificial respiration by mouth-te-mouth or other means of resuscita-
tion. Do not give anything by mouth to an unconscious person.

It aluminum phosphide pellets or tablets are swallowed: Drink or administer ong or two glasses of water and
inguce vomiting by touching back of throat with finger, or if available. syrup of ipecac. Do not give anything by mouth
if victim is unconscious or not alert.

if powder or granufes of aluminum phosphide get on skin or clothing: Brush or shake materiai off clothes and shoes in
a well ventilated area. Allow clothes to aerate in a ventilated area prior to laundering. Do not leave contaminated clothing in
occupied and/or confined areas such as automobiles, vans, motel fooms, etc. Wash contaminated skin thoroughly with scap
and water.

It dust from pellets or tablets gets in eyes: Fiush with plenty of water. Get medical attention.

C. Note to Physician (we recommend that this section be given to the attending physician)

Aluminum phosphide tablels or pellets react with moisture from the air, acids and many other liquids to release
hydrogen phosphide (phosphine PH,} gas. Mild exposure by inhalation causes malaise (indefinite feeling of sickness),
ringing 10 the ears, f:l‘igua, naused and pressure in the chest which is relieved by removal to fresh air. Moderate
poisoning may occur within a few hours 1o several days resulting in pulmonary edema (fluid in lungs) and may lead to
dizziness, cyanosis (blue or purple skin color), unconsciousness, and death.

In sufficient quantity, phosphine affects the fiver, kidneys, lungs, nervous system and circulatory System. Inhalation can
cause lung edema (fluid in lungs) and hyperemia (excess of blood in body parts), small perivascular brain hemcirhages and
brain edema (fluid in brain). Ingestion can cause lung and brain symptoms but damage 1o the viscara (body cavity organs) is
more comman. Phosphine poisoning may result in (1) pulmonary edema, {2) liver elevated serum GOT, LDH and alkaine

ase, reduced prothsombin, hemonhage, and jaundice (yellow skin color) and (3) kidney hematuria {blood in urine} and
anuria {abnormal or lack of yrination). Patho is characteristic of hypoxia {oxygen deficiency in body fissue). Frequent
exposure o concentration above permissible levels over a period of days or weeks may cause poisoning. Treatment is
symplomalic.

The following measures are suggested for use by the physician in accordance with his own judgment: In its milder fom,
symptoms of poisoning may take some time (up to 24 hours) to make their appearance, and the f ing is suggested:

1. Give complete rest for 1-2 days, duning which the patient must be kept quiet and warm.

2. Should patient suffer from vomiting or increased blood sugar, appropriate solutions should be administered. Treat-
ment with oxygen-breathing equipment is recommended as is the adminrstration of cardiac and circulatory stimulants.

In cases of severe poisoning (Intensive Care Unit recommended):

1. Where pulmonary edema is observed, steroid therapy should be considered and close medical supervision is recom-
mended. Blood transfusions may be necessary.

2. Incase of manifest puimonary edema, venesection should be perormed under vein pressure controf, Heart glyoo-
sides {1.V.} {ir case of hemoconcentration, venesection may result in shock). On progressive edema of the lungs: immediate
intubation with a constant removal of edema fluid and oxygen over-pressure respiration, as well as any measures required for
shock treatment. In case of kidney failure, extracorporeal hemodialysis is necessary. There is no specific antidote known for
the poisoning.

3. Mention should be made here of suicidal attempts by 1aking solid phosphine by mouth. After swallowing: emptying of
the stomach by vomitin?, flushing of the stomach with diluted potassium permanganate solution of magnesium peroxide until
flushing ceases to smell of carbide. Thereafter, apply carbomedicinalis.

D. Physical and Chemical Hazards

Aluminum phosphide in tablets or pellets will release hydrogen phosphide if exposed to moisture from the air or & d
comes in contact with water, acids and many other liquids. Piling of tabiets or pellets from their fragrmentation may caese
a temperature increase and confine the release of gas so that ignition could occur.




It is preferabte 10 open containers of aiuminum phosphide products in open air, as under certain conditions,
they may flash upon opening. You may alsc wish o open confainers near a fan or other appropriate ventilation
which will rapidly exhaust contaminated air. When opening, point the container away from the face and body and
siowly loosen the cap. Although the chances lor a flash are remote, never open the containers in a flammable
atmosphere. These precautions will also reduce the fumigator's exposure to hydrogen phosphide.

Pure phosphine (hydrogen phosphide) gas is practicafly insolubte in water, fats and ois, and is stable at nommal
fumigation temperatures. However, it may react with certain metals and cause corfosion, especially at higher tempera-
tures and relative humidities. Metais such as copper, brass and other copper ailoys, and precious metals such as gold
and siver are susceptible to corrosion by phosphine. Thus, small electric motors, smoke detectors, brass sprinkler
heads. batteries and battery chargers. fork lifts, temperature monitoring systems, switching gears, communication de-
vices. computers, calculators and other electncal equipment should be protected or removed belore fumi%ation. Hydro-
gen ghosphide will aiso react with certain metallic salts and therefore, sensitive items such as photographic film, some
inorganic pigments, elc. should not be exposed.

N SECTION 3

DIRECTIONS FOR LISE

A. General

"t is 3 violation of Federal Law to use this product in a manner inconsistent with its iabeling.

1. PH THREE tabiets or pellets are Restricted Use Pesticides due to the acute inhalation toxicity of W
phosphide (phosphine PH) gas. These products are for retail sale to and use only by certified applicators for uses
covered by the appilicators cenification or persons trained i accordance with the Applicator's Manual working
under the direct supervision and in the physical presence of the certified applicator. Physical presence means on
ste of on the premises. Read and follow the label and the PH THREE Applicator's Manual which contains complete
instructions for the safe use of this pesticide.

2. PH THREE is a highly hazardous material and should be used only by individuals Irained in its proper
use. Before using, read and follow the Jabel precautions and directions. Additional copies of this Manual are
available from: Midland Fumigant Co., Inc., 1805 S 2nd Street, Leavenworth, KS, 66048 (800) 332-3930.

Persons working with PH THREE should be knowledgeabie of the hazards of this chemical and trained in the
use of required respiratory equipment and detector device, emergency procedures and use of the fumigant.

3. Alicensed fumigator must be present and at least two persons trained in the use of AIP should be present
dunng fumigation of structure if enlry into the structure is required for appiication of the fumigant. Two Irained persons
must also be present during reentry into fumigated or partially aerated structures. Only one trained person is required to
be present when PH THREE is applied !n:hn outside the area to be ireated. “ be

4. Shiphokds, barges, containers on ships, railroad cars and containers shipped piggyback by railway may
tumigated in transit. However, trucks, vans, trailers and similar fransport vehicles cannot be moved over public roads
and highways until they are aerated and the wamin?{placards remaoved.

p 5. %o)nol fumigate commodities with PH THREE when commodity temperalure is below 40 degrees F. {5
egrees C.).

6. The site to be lumigated must first be inspected to determune if it can be sufficiently gas tight. Then a plan
should be developed to provide for safe and efficient application of the fumigant to include emergency procedures, elc.,
where required, and decide how menitoring should be conducted lo prevent excessive exposures.

7. Wear dry gloves of cotton or other material white handling PH THREE tablets or pellets. Wash hands
theroughly after use.

8. Hydrogen phosphide gas may flash al concentrations above its flammable fimi. Therefore, always open
PH THREE containers m open air and never in & flammable atmosphere, This precaution will not only prevemt
harm in the unlikely event of a flash, but will reduce the applicator's expasure to hydrogen phosphide gas.

9. Piling of tablets, pellets or bags or addition of liquid to PH THREE may speed up the reaction, cause a
temperatyre increase and confine the gas so that ignition could occur.

10. As much as is possible, protect unused PH THREE from excessive exposure to almospheric moisture
during application and tghlly reseal the aluminum flask prior to refuming tabiets or pellets to storage,

11. Hydrogen phosphide gas may react with cerdain metals and Iheir salts to produce corrgsion. Copper,
copper alloys and precious metals such as silver and gold are susceptible fo corrosion and items containing these
elements should be removed or protected prior to fumigation with PH THREE

12. Do not aflow PH THREE or its residual dust to come in contact with processed foods or commodity
packages intended for refailers except that PH THREE tablets or peiets may be added directly to processed
brewers rice, malt and com grits used in the manufacture of beer.

13. Respiratory protection approved for the concentration to which the fumigator will be exposed must be available
if PH THREE is to be applied from within the siructure to be fumigated. Respiratory protection need not be available
for uses such as outdoor application, addition of tablets or pellets to automatic dispensing devices, etc., if
exposures above the TLV's will not be encountered.

A NIOSHMSHA approved, full-face gas mask-hydrogen phosphide canister combination may be used at levels up
to 15 ppm. Above this level or in situations where the hydrogen phosphide concentration is unknown, a NIOSHMSHA
approved, self-Contained breathing apparatus (SCBA) or its equivalent must be used,

14. Notify appropriate company employees prior to fumnigation. Provide to local officials (fire depariment, rescue
squad, police, gtc.) on an annual basis refevant safety information for use in the event of emergency.
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8. Efficac
PH THF¥EE has been found effective against the following insects and their preadult slages — that is eggs, larvae,
and pupae;

almond math European grain moth Mediterranean llour moth
angoumois Grain moth flat grain beetle pink bolworm

bean weevil frurt flies raisin moth

bees granary weevi red flour beetle

cadelle greater wax moth fice weevil

cerea ieaf beetls hairy fungus beetie rusty grain weevil
cigarette beetle Hessian fiy saw-foothed grain beetle
cenfused flour beetle indian meal moth spider beetles

demnastid beetles khapra beetle tobacco moth

dried frut Deatle lesser grain borer yeflow meal worm

Gried fruit moth maize weevl

Anhough it ts possible to achieve total conlrol of the listed insact pests, this is frequenily not realized in actuat practice.
Factors contributing to fess than 100% contrel are leaks, poor gas destribution, unfavorable exposure conditions, etc. In add-
tion, some insects are less susceptible o hydrogen phosphide than others. If maximum control is to be attained, extreme care
musst be taken in sealing, the higher dosages must be used, exposure periods must be lengthened, proper application proce-
dures followed, and temperature and humidity must be favorable.

C. Exposure Conditions
The following conditions may be used as a guide in determining the minimum length of the exposure period at the indicaled
temperatures:

Mirmmum Exposure Perods for PH THREE

Temperature Pellets Tablets

The iength of the fumigation mest be great enough so as to provide for adequate control of the insect
infest the commodity be:mga

complete reaction ol PH

minanize exposures during

zelow 40°F (5°C)
40°-83°F (5-12°C)
S4°.59°F (12-15°C)
B0r-68°F(16-20°C)
anove B8F (20°C)

Do not fumigate

8 days (192 hours)
4 days (96 hours)
3 days {72 bours)
2 days (48 hours)

Do net furmigate

10 days (240 hours)
5 days (120 hours)
4 days {96 hours)

3 days (72 hours)

treated. Additionally

pests which
, the fumigation period should be long enough to aliow for more or less
HREE mlh moisture so that [ittle or no unreacted aluminum phosphide remains. This will
further storage and/or processing of the treated bulk commodity as well as reduce hazards

in the disposal of partial spen: aluminum phosphide products remaining after space fumigations. The proper le of

the fumigation perod wil
teroperatures and the rat

humidities.

with exposure conditions, since, in

, insects are more ditficult to control at
ol hydrogen phosphide gas production by PH THREE is less at lower temperatures and

It should be noted that there is ittle to be gained by extending the exposure period if the structure fo be fumigated has not
been carefully sealed or if the distribution of gas is poor and insects are not subjected to iethal concentrations of hydrogen
phosphide. Careful sealing is required fo ensure that adequate gas levels are retained and proper application procedures must

be lollowed o provide

salisfactory distribution of hydroge

pletely lamed, while others cannol be properly sealed by any means and should not be fumigated.

lengthened to allow for peneiration of

n phosphide gas. Some structures can only be treated when com-
re times must be
throughout the commodity when fumigant is not uniformly added to the mass, for

exampie, by surface application or shar%ﬁ w probing. This is particulary imporant in the fumigation of bulk commodity contained

in large storages.

ember, exposure periods in the table are minimum periods and may not be adequate to control all stored products
pests ynder all conditions nor will they always provide for tota! reaction of PH THREE, particularly if temperatures and
commodity moisture levels or humidity are low during the fumigation.

D. Commodities Which May be Fumigated with PH THREE
PH THREE may be used for the fumigation of fisted raw agnicutural commodities, animal feed and feed ingredients,
processed foods, tobacco and certain other non-food items,

1. Raw Agricultural Commodities, Animal Feed and Feed

Ingredients

PH THREE tabiets or pellets may be added directly to animal feed, feed ingredients and raw agriculural
commodities stored in bulk. For these commodities not stored in bulk, PH THREE may be placed in moisture pemeable
envelopes of on frays and fumigated as with processed foods.




Raw Agricultural Commodities and Animal Feed and Feed Ingredients Which May be Fumigated with
PH THREE.

Almonds Filberts Rye
Animal Feed Fiower Seeds Safflower Seeds
Barley Grass Seeds Seed & Pod Vegetables
Brazil Nuts Legumes Sesame Seeds
Cashews Millet Sorghum
Cocoa Bsans Oats Soybeans
Coffee Beans Peanuts Sunflower Seeds
Com Pecal Tritical
Cottonseed Pistachio Nuts Vegetable Seeds
Dates Popcom Walnuts

Rice Wheat

2. Processed Foods

The listed processed foods may be fumigated with PH THREE.Under no condition shall any processed food
or bagged commodity come in contact with PH THREE tablets or peffels or residual dust except that PH THREE
may be added directly to processed brewer's rice, malt and com grits for use in the manufacture of beer.

Processed Foods Which May be Fumigated with PH THREE

+  Processed candy and sugar

+ Cereal flours and bakery mixes

+  Cereal loods (including cookies, trackers, macaroni, noodles, pasta, pretzels, snack foods and spaghetti)

+  Processed cereals (including miBed fractions and packaged cereals}

+  Cheese and cheess by-prﬁds

+  Chocolate & chocolate products (assored chocolate, chocolate fiquor, cocoa, cocoa powder, dark
chocolate coating and milk chocolate)

¢ Processed coffee

+  Cam grils

+  Cured, dried and processed meat products and dried fish

*  Dates and figs

*  Dred egis and egg yolk solids

*  Dried mitk, dried powdered milk, non-dairy creamers, and nonfat dried milk

«  Dried or dehydrated fruits {apples, dales, figs, peaches, pears, prunes, raisins and suttanas)

. 'i:rocessed herbs, spices, seasonings and condiments

. ait

*  Processed nuts (almond, apricot kemels, Brazil nuts, cashews, filberts, peanuts, pecans, pistachio nuts,
and walnuts

+  Processed oats (including oatmesai)

+  Rice (brewers rice, grits, enriched and pofished wild rice}

*  Processad tea

+  Dried and dehydrated vegetables (beans, carrols, lentils, peas, potato products and spinach)

*  Yeast (inciuding primary yeast)

3. Nonfood Tobacco

T-he listed nonfood items may be fumigated with PH THREE. Tobacco and certain other of the nenfood
commodities should not be contacted by tablets, pellets, or residual dust,

4. Nonfood commodities which may be fumigated with PH THREE
Processed or unprocessed cotton, wool and other natural fibers of cloth, clothing
Straw and hay

Feathers

Human hair, rubberized hair, vuicanized hair, mohair

Leather products, animal hides and furs

Tobacco

Wood, cut trees, wood ¢chips and wood and bambeo products

Paper and paper

Dried plants and 18

Seeds, (grass seed, omamenial herbaceous plant seed and vegelable seed)

E. Recommended Dosages

Hydrogen phosphide is a mobife gas that will penetrate to all parts of the storage structure. Therefore, dosage must
be based upon the total volume of the space being treated and not on the amount of commaodity it contains, The same
amount of PH THREE is required to treat a 30,000 bushe! silo whether it is empty or full of grain umiess, of course,
the surface of the commodity is sealed off by a larpaulin. The following dosage ranges are recommended for bulk
and space fumigations:




i

*Dosage rates for dates. nuts and dried fruits are 100-200 pellets or 20-40 tabiets
per 1000 cu. ft. and 125-250 pellets or 253-50 lablets per 1000 bu,

Product per 1000 cu. 1.* per 1000 bu.'—l
Pellets 100-725 120-900
Tablets 20-145 . 25-180

1

*Dosage range for dates, nuts & dned fruits is 100-200 peflets. 20-40 tablets, 125-250 pellets,
25-50 tablets.

These dosages are not 1o be exceeded. It is imporiant to be aware that a shortened exposure pericd cannct be fully

compensated for with an increased dosage of hydrogen phosphide.

wide range of dosages listed above is required to handle the vanety of fumigation situations encountered in practice.
ngewhat higher dosages are usually recommended under cocler, drer conditions or where exposure periods are relatively
short.

However, the major factor in selection of dosage is the ability of the structure fo hold hydrogen phosphide gas during the
fumigation. A good illustration of this point is comparison of the low dosages required to treat modem, well-sealed warehouses
with the higher range used for poorly constructed buildings that cannot be sealed adequately. In certain other fumigations,
proper distribution of lethal concentrations of gas 1o reach alf parts of the Structure becomes a very impartant factor in dose
selection. An example where they may occur Is in the treatment of grain stored in tall silos. Poor gas distribution fraquently
results when tha fumigant cannof be uniformly added to the grain and & must be treated by surface appfication.

h it is parmissible to choose from the full range of dosages sted above, the foffowing dosages are recommended
for the various types of hurmigations:

Recommended PH THREE Cosages for Various Types of Fumigations

Type of Fumigation Pellats Tablets

1. Space

Mitls, Warehouses, etc. 100-300/1000 cu. ft. | 20-60/1000 cu. fi.
-Bagged Commodities 150-300/1000 cu. ft.} 30-60/1000 cu, R.
Processed Fruits & Nuts 100-200/1000 cu. #. | 20-40/1000 cu. A,
Stored Tobacco 100-200/1000 cu. i. [ 20-40/1000 cu. ft.

Buik Stored Commodities

Vertical Storages 150-300/1000 cu. ft. ) 30-70/1000 cu. ft.

200-375/1000 BU

200-375/1000 8U 40-75/1000 BU
Tarks 150-350/1000 cu. H. | 30-60/1000 cu K.
200-450/1000 BU 40-90/1000 BU)
Flat Storages 250-725/1000 cu ft. | 50-145/1000 cu. fi,
300-900/1000 8U 60-180/1000 BU
Farm Bins 350-725/1000 cu ft. | 70-145/1000 cu. ft.
450-900/1000 BU 90-180/1000 BU
Bunkers & Tarped
Ground Storages 150-400/1000 cu. ft.1 30-80/1000 cu. fi.
200-500/1000 BU 40-100/1000 B
Railcars 150-325/1000 cu. ft. | 30-65/1000 cu. fi.
200-400/1000 BU 40-80/1000 BU
Barges 150-400/1000 cu. f. | 30-80/100C cu. ft.
200-500/1000 BU 40-100/1000 BU
Shipholds 150-330/1000 cu. ft. [ 30-66/1000 cu. ft.

40-75/1000 BU

Higher dosages are recommended in structures that are of loase construction and in the fumigation of bulk stored commodities

in which diffus:on will be slowed and result in poor distribution of hydrogen phosphide gas.

F. Application Procedures
1. General Statement

Regardless of the type of storage to be treated, there are several important factors common 1o all application procedures.
A number of these points have been covered in other sections of the Apphcator's Manual but are listed again in the following for

completeness.

a. A plan shouki be devised for application, aeration and disposal of the fumigant so as to keep to a minimum any
exposures to hydrogen phosphide. See fre requirements for industrial Hygiete Menitar rg under the Apolicatcr and Workz:

Exposurz section ofthis Applicater's Manual
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b. PH THREE tablets or pellets should be applied so as to provide effective gas concentrations throughout the
siorage. When tablets or pefiets are not applied undomnly 10 a bulk commodity {surface application in a tall sio or
ship's hoid for example). exposure times should be lengthened 1o allow for penetration of gas throughout the storage.

¢. The storage structure should be sealed so as to maintain a suitable gas concentration over the time pencd
required for control of insect pests.

d.  Ideally, exposure periods should be long enough to provide lor adequate control of insect pests and also more or
less completely react the fumigant.

e Piling of large numbers of tablets or pellets, whether applied 10 a butk commaodity or for $pace fumigation may
preveni comp?ete breakdown of the product by limiting its access % moist air. This can resull in decreased efficacy as a
result of poor gas release and may leave an active resicual for disposal which contains considerable amounts of unreacted
aluminum phosphide . Piling of product may also result in increased hazard of fire it water should came into contact with
the mass of aluminum phosphide.

f.  Contact with liquid water should be carelully avcided when applying PH THREE for treatment of tulk
commaodities o space.

g.  Aluminum phosphide fumigants should nct be applied to confined spaces where the concentration of hydrogen
phosphide may build up 1o exceed its lower flammable limit.

h.  Qbserve the precautionary and safety statements mentioned in this manual,

The following instructions are intended !0 provide general guidance for typical fumigations. These instructions are not
ntended to cover every type of situation nor are they meant to be restrctive. Other procadures may be used i they are
safe, effective and consistent with the propertes of aluminum phosphide products.

2. Fumigations of Farm Bins
Leakage is the single most important cause of failures in the treatment of farm storages. Since these storages
are often small, they usuatly have a higher leakage area in proportion to their capacity. Most wooden Storage structures
are so porous that they cannot be successfully fumigated unless they are compietely tarped. Do not fumigate storages
which will be entered by humans or animals prics to aeration. Do not fumigate areas which house sensitive equipment
containing copper of metals iikely to be cormoded by hydrogen phosphide gas.

Seal the bin as tightly as possible. It is recommended that the surface of the grain be covered with poly after PH
THREE has been applied. Tarping the grain surface will greatly reduce the leak rate of the gas as well as reduce
the amount of PH THREE required. Only the volume below the tarp must be gosad. if not tarped, the entire volume
of the storage must be treated, whether full or empty.

PH THREE tablets or pellets may be scattered over the surface or probed into the grain using a sigid PVC pipe
about 5 to 7 feet in length and having a diameter of 1-1/4 inches. Use about 20-50 tableis or 100-250 pellets.
Immediately cover the surface of the grain with a plastic tarpaulin. Place no more than 25 percent of the iotal dose
at the bottom if the bin is equipped with aeraion fans. Caution: Make sure that the aeration duct is dry belore adding
PH THREE. Addition of PH THREE to water in an aerafion duct may result in a fire. Seal the aeration fan with 4 mi
plastic sheeting.

Post fumigation waming signs on entrances ‘o the bin and near the ladder.

Following aeration of the bin, the surlace of the grain may be sprayed with an approved profectant to discourage
reinfestation.

3. Fumigation of Flat Storages

a. Establish a plan for application of fumigant te the structure. Treatmend of these types of slorages may requs
considerable stort. Therefore, sufficient manpower should be available 1o complete the work rapidly enm
prevent excessive exposure to hydrogen phosphide gas. Vent flasks outside the storage, conduct fumigations
during the cooler periods and empioy other work practices to minimize exposures. It is often advisable io wear
respiratory protection during application of fumigant to flat storages. Refer 1o the sections on Applicator and Worker
Exposure and Respiratory Protection.

b. Seal any vents, cracks and other sources of leaks.
- llied Apply tablets or peflats by surface application, shallow probing, deep probing or uniform addition as the bin
is ;

Storage requiring more than 24 hours to i should net be treated by addition of fumigant to the commeodity stream as
large quantities of h&rogen phosphide may escape before the bin is completely sealed.

Prabes should be inserted vertically at intervais along the length and width of the flat storage. Peflets or fablets
may be dropped into the probe at intervals as it is withdrawn.

Surface application may be used if the bin can be sufficiently gas fight 1o contain the fumigant gas long encugh for it
1o peretrate the commodity. In this instance, it is advisable to place about 25 percent of the dosages in the floor level
aeration ducts. Check the ducts prior 10 addition of PH THREE fo make sure that they contain ne liquid water,

d. Tarping the surface of the commodity & often advisable, particutarly if the overhead of the storage cannot be well
sedled.

e. Lock aff entrances to the storage and post fumigation waming piacards.

4i rl:;‘lﬂrni(_;a\tic\n of Vertical Storages (concrele upright bins and other silos in which grain can be rapidty
transferred).

a. Close all openings and seal all cracks o make the structure as airtight as possible. Prior to the fumigation, seal
the vents near the bin lop which connects 1o adjacent bins.

b.  Peflets or tablets may be applied continucusly by hand or by an automatic dispenser on the headhouse/gallery
belt or irto the filt opening as the commodity is icaded into the bin. An aulomatic dispenser may also be usad to add
PH THREE into the commadity steam in the leg of the elevator,
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c. Seal the bin deck openings after the fumigation has been completed

d. Bins requiring more than 24 hours to fill should nol be fumigated by continued addition into the commodity stream.
These bins must be furmigated by probing surface application, or other appropriate means. Exposure penods should be iength-
ened to allow for diffusion of gas to all parts of the bins in which PH THREE has not been applied uniformiy throughout
the commodity mass.

& Place warning placards on the discharge gate and on all entrances.

5. Fumigation of Mills, Food Processing Plants and Warehouses

a. Using the information presented above in this manual, calculate the length of the fumigation and dosage of tablets
o; pellets to be applied based upon volume of the building. air andior commodity temperature and the general tightness
of the structure.

b.  Carefully seal and placard the space to be fumigated.

¢. Place trays or sheets of Kralt paper or foil, up to 12 sq. ft (1.1 sq. M) in area, on the floor throughout the structure to
hold PH THREE peflets or tablets. Use total floor space.

d. Spread PH THREE on the sheets at a density no greater than 30 tablets per sq. ft. This corresponds to slightly
more than one-half flask of tablets or one-half flask of pellets per 3’ x 4' sheet, Check 10 see that PH THREE has not piled
up and that 1 is spread evenly to minimize contact between the individual pefiets or tablets.

. Doors leading to the fumigated space should be closed, sealed, locked, and piacarded with waming signs.

I.  The fumigation period usually lasts from 2 to 5 days, depending upon the femperature. Upon completion of the
exposure period, windows, doors, vents, etc. should be opened and the fumigated structure aflowed 1o aerate for at least two
hours before entenng. When required. gas concentration readings may be laken using low levet detector tubes or similar
devices 10 ensure safely of personnel who reenter the treated area. Refer to the section on A’)phcator and Worker Exposure.

g. Collect the residual dust and dispose of it, with or without further deactivation. fcllowing the recommendations
given under Disposal Instructions.

h. Remove fumigation wamning placards from the aerated structure,

6. Fumigation of Railcars, Containers, Trucks, Vans and other Transport Vehicles

Railcars, containers, trucks, vans and other transport vehicles loaded with bulk commodities to which PH THREE
labiets or pellets may be added directly are treated in essentially the same way as any other flat storage facility. PH
THREE may be added as the vehicle is being filled, the dese may be scaltered over the surface after loading has been
completed or the lablets of pellets may be probed below the surface. Carefully seal any vents, cracks, or other leaks,
particularly if the furmigation is to be carried out in transit. Remember, railcars and confainers shipped piggyback by raif
may be fumigated in transit, but it is not legal to move trucks, trailers, vans, etc. over public mads of highways until Ihey
are aerated. See Section 6 of this Applicator's Manual for the recommendations on placarding. Notify the consi
the commaodity is to be shipped under fumigation with PH THREE. If the consignee i mlamdlar with proper ha of
treated railcars, it is recommended that they be provided with the necessary information.

7. Tarpaulin and Bunker Fumigations

Use of plastic sheeting or tarpauling to cover commodities is one of the easiest means for providing re|ahvely gas tight
enclosures which are very welt suited for tumnigation. Poly tamps are penetrated only very siowty by hydrogen gs
and tight coverings are readily formed from the sheets. The volume of these enclosures may vary widely from a lew cubic

for example, a fumigation tampaulin placed over a small stack of bagged commodiy, to a plastic bunker storage capable of
holding 600,000 busheis of grain or more.

An enclosure suitable for fumigation may be formed by covering bulk of packaged commaodity with poly sheeting. The
sheets may be larped together o provide a sufficient of material 1o ensure that adequate sealing is chtained. if the
fiooring upon which the commaodity rests is of wood or other porous material, # should be repositioned onto fo
covering for fumigation. The plastic covering of the pile may be sealed o the floor using sand or waler snakes, by soil
or sand onto the ends of the plastic covering or by other suitable procedures. The covering should be reinforced by tape
of other means around any sharp comers or edges in the stack so as 1o reduce the risk of teanng. Thinner polz about 2 md.,
is suitable for most indoor tarp furigations and for sealing of windows, doors and other openings in structures. r, 4 mil

poly or thicker is more suitabie for outdoor applications where wind or other mechanical stresses are likely to be
encountered.

Tablets or pellets may be appiied to the tarped stack or bunker storage of bulk commodity through slits in the poly
covering. Probing or other means of dosing may be used. Avoid application of large amounts of PH THREE at any one
point. The PH THREE shauld be added below the surface of the commaodity # condensation or olher source of moisture
is likely 1o form beneath the goiy The slits in the covening should be carefully taped to prevent loss of gas once the dose
has been applied. PH THREE tablets and pellets on trays or sheets of kraft paper may be used for the treatment of bagged
commodities and processed foods. Care should be taken 10 see that the poly is not allowed to cover the PH THREE and
prevent contact with maist air or confined gas.

Distribution of hydrogen phosphide gas is generally not a problem in the treatment of bagged commodities and processed
foods. However, fumigation of larger bunker storages containing bulk commeodity will require proper application procedures to
obtain adequate resulls.

Place warning placards at conspicuous locations on the enclosure.
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8. Fumigation of Ships

a neral Information

1. IMPORTANT — shipboard, in-transit ship or shiphold furnigation is also govemed by U. 5. Coast Guard
Regulation 46 CFR 1474, Refer 1o this regulation prior to fumigation.

2. PH THREE tablets or pellets are classified by EPA as Restricted Use Pesticides due to the acute
inhalation toxicity of hydrogen phosphide (phosphine l-t!ﬁ)egas. These preducts are o retail sale 10 and use
only by cenrified applicators for those uses covered by applicator's certification or persons trained mn
accordance with the Applicator's Manual working unger the direc! supenvision and in the physical presence of
the certified applicator. (Physical presence means an side or on the premises).

flead and follow the label and the Midland Fumigant Co.. Inc. Applicator's Manual which containg complets
instructions for the safe use of this pesticide.

b. Pre-Voyage Fumigation Procedures

1. Prior lo fumigating a vessel for in-transit cargo fumigation, the master of the vessel, or his representative, and
the fumigator must determine whether the vessel is suitably designed and configured so as to allow for sale occupancy
of the ships crew throughout the duration of the fumigation. If i 1s determined that the design and configuration of the
vessel does not allow safe accupancy by the ships crew throughout the duration of the fumigation, then the vessel wil
not be fumigated unless all crew members are removed from the vessel. The crew members will not be alowed %
recccupy the vessal until the vessel has been property aerated and & determination has been made by the master of the
vessel and the furnigator that the vesset is safe for occupancy,

2. The person responsible for the fumigabion must notify the master of the vessel, or his representalive, of e
requirements refating lo personal protection equipment”, detection equipment, and that a person quafified in the use of
this equipment must accompany the vessel with cargo under fumigation. Emergency procedures, cargo ventilation,
periodic monitoring and inspections, and first air measures must be discussed with and understood by the master of the
vessel or his regresmta&ve.

*Personal Protection equipment means a NIOSHMSHA approved regpirator or gas mask fitted with an approved
canister or phosphine. The canister must be approved for use up 10 15 ppm, SCBA or its equivalent must be used above
15 ppm or at unknown concenirations.

3. Seal all openings to the cargo hoid or tank and kock or otherwise secure all openings, manways, etc., which
might be used 1o enter the hold. The overspace pressure refiel system of each tank aboard tankers must be sealed by
closing the appropriate valves and sealing the openings into the overspace with gas-tight materials.

4. Placard all entrances {0 the {reated with fumigation waming signs.

5. I the fumigation is not completed and the vessel aeraled before the manned vessel leaves port, the person in
charge of the vessel shak ensure that at least two units of personal protection equipment and one gas or vapor detection
device, and a person Qualified in their operation be on board the vessef during the voyage.

6. During the hlﬂﬁ‘bon or until a manned vessel leaves port or the cargo aeraled, the person in charge of the
fumnigation ensure that a qualified person using gas or vapor delection equipment tests spaces adjacent to spaces
containing fumigated cargo and all regulary occupied spaces lor fumigant leakage. If leakage of the fumigan is de-
tected, the person in charge of the fumigation shall take action to correct the leakage, or shall inform the master of the
vessel, or his representative of the leakage so that corrective action can be taken,

7. Review with the master of the vessel or his representative, the precautions and procedures for during the
voyage.

¢. Application Procedures for Bulk Dry Cargo Vessels and Tankers

1. Apply lablets or pellels by scattering uniformly over the commodity surface. Alternatively, tablets or
peflets may be deep- or shallow-probed into the commodity mass. i

2. Immediately afier application of the fumigant, close and secure all halch covers, tank tops, butterworth valves,
manways, eic.

d. Iin Transit Fumigation of Containers Aboard Ships

In transit fumigations of containers on ships is also govemed by U. S. Coast Guard Regulation: 46 CFR 147A as
modified by U. 8. Guard Special Permit 52-75, This d:ermﬂ. which must be oblained prior fo the fumigation is
available from: U. S. Coast Guard, Hazardous Materials Branch, MTH-1, Washington, D. C. 20593-0001,

Application procedures for fumigation of raw commaodities or processed toods in containers and other transport
vehicles are described in Section 3a.

e.  Precautions and Procedures During Yoyage

1. Using appropriate %:s detection equipment, monitor spaces adjacent to areas containing fumigated carge and
all reqularly occupéed areas for fumigant leakage. If leakage is detected, the area shoutd be evacuated of all personned,
ventilated, and action taken to correct the leakage before allowing the area to be occupied.

2. Do not enter fumigated areas except under emergency conditions. If necessary to enter a !umi%ated area,
appropriate personal protection equipment must be used. Never enter lumigated areas alone. At feast one other person,
wearing personal protection equipment should be available lo assist in case of an emergency.

. Precautions and Procedures During Discharge

1. If necessary to enter holds prior to dim, test spaces directly above grain suriace for fumigant concenia-
tion, using appropriate gas detection and pe safely equipment. So not aﬂow entry to fumigant areas without
personal safety equipment, unless fumigant concentrations are at safe levels, as indicated by a suitable delector.
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8. Fumigation of Barges

Barge fumigations are also reguiated by U. S. Coast Guard regulation 46 CFR 147A as modibed by U. 5. Coast Guard
Special Permit 2-75. This permit, which must be obtained pricr 10 the fumigation, is available fram: U. 8. Coast Guard,
mazardous Matenals rancn, MTH-1. Wasnington, D. €. 20593-001

Leaks are a common cause of failures in the treatment of commodities aboard barges. Carefuly nspect all hatch covers
prior to application of PH THREE and seal. if necessary. Notify censignee if the barge is to be fumigated in transit,

10. Fumigations in Small Sealable Enclosures

Excellent resuils may be attained in the freatment of small enciosures since it is often possibie to control the fumigation
and also to make the enclosure virlually gas tight. Take care not to overdose during these fumigations. A single pellet will treat
a space from 1.4 10 10 cubic feet. From 6.9 to 50 cubic feet may be fumigated with a single PH THREE tablet.

1. Treatment of Beehives, Supers and other Beekeeping Equipment

PH THREE tablets of pellels may be used for the controf of the greater wax moth in stored beehives, supers and
other beekeeping equipment and for the destruction of bees, Africanized bees, and diseased bees including those
infested with tracheal mites and foulbrood. The recommended dosage for this use is 30-45 tablets, 150-225 pellets.

Fumigations may be performed in chambers at atmospheric pressure, under tarpaulins, eic. by placing the tablets
or peflels on trays or in mosture permeable envelopes. Do not add more than 2 tablets or 10 peflets 10 each envelope. Honey
from treated hives or supers may only be used lor bee food.

12. Burrowing Pest Control

a. Environmental Hazards. This product is very highly toxic to wildlife. Non-target organisms exposed fo phosphine
gas in burrows will be killed. Do not apply directly to water, or to areas where surface waler 1S present o 10 intertdal areas
below the mean high water mark. Do not contaminate water by cleaning equipment or disposal of waste.

b. Directions for Use

Use Restrictions: This product may be appiied lo underground bumow systems iocated in non-Crop areas, crop

areas, or orchards, and occupied by woodchucks, yellowbelly mamiots {rockchucks), prairie dogs {except Utah prairie dogs,

idens}, Norway rats, roof rats, house mice, ground squirrels, moles, voles, pocket gophers, o chipmunks. All

treatments for control of these species in burmows must be made outdoors. Pellets or tablets must be applied directly lo

underground burrow systems. Do not use within 15 feet (S meters) of inhabited structures. Do not apply any akuminum phos-

phide product to any burrow system which might open into or under occupied buiidings. Consult Local, , and Federal

Game Authorities 1o ensure that endangered species do not inhabit the area proposed for treatment. Reder to the “Endangered
Species” text below.

c. Application Directions: Use application procedures appropriate to the type of burrow system being treated.

For species with open burmow systems, locate all entrances to each burrow system. Seal all but one entrance lo the bumow
system tightly by %padmg soil and/or sod to completely seal the opening. Insert 2 to 4 tablets or 10 to 20 pellets
into each entrance to be . Use the lower rates for smaller burrows and/or when soif moisture is high. Use the higher
rates for larger burrow sysiems and when soil moisture is relalively low. Pack the treated entrance with crumpied paper and
shovel soil to compietely cover the paper. Using crumpled paper will prevent scil from covering the tablets or peflets and
siowing down their action. Inspect treated areas 1 of 2 days following treatment for signs of residual activity of target species.
Treat all re-opened of previously undiscovered burrows in the manner prescribed above.

For species with closed bumow Systems (pocket gophers, and moles in some situations), locate the main underground
runway by probing with a smocth-sided rod 12 to 18 inches from a fresh mound. For pocket gophers, begin probing on the flat
side of the mound. A sudden reduction in soil resistance to the probe indicates that the main runway has been located. Once
the main runway is located, remove the probe and apply 2 to 4 tablats or 10 to 20 pellets through the probe hole. Adjust
treatment rate according o the level of soil moisture, using more pellets or tablets if the soll is retaively dry. Do not treat if soil
is extremely dry or if there are no signs of recent gopher or mole activity. Make a tight seal to close probe hole by using a ciod
of soil or a s0d plug to cover the hole or by using the heel of your shoe 1o push sod and/or soil over the surface opening. If the
probe hole is more than one inch in diameter, place crumpled paper in the hole before closing i with sof andfor sod. Two days
after treatment, check area for residual pest activity by poking holes in main runways of burrow systems. Flag holes and
inspect them two days later. Retreat all re-closed systems on both sides of the plug.

d. Endangered Species Considerations

The use of PH THREE in a manner that may kill or otherwise harm an endangered or threatened species or
- adversely modify their habilat is a violation of Federal laws. The use of this product is controlled ko prevent death or harm

to endangered or threatened species that occur in the following counties or elsewhere in their range. Use of this product
in the areas listed below are prohibited without first contacting and obtaining permission from the Endangered oS
Specialist at the nearest regional offices of the U. §. Fish and Wildlife Service (FWS).

s timh _&m

Areas Inhabited by Endangered or Threatened Species
1. Black-footed Farret — States of Arizona, Colorado, Kansas, Montana, Nebraska, New Mexico, North
Dakota, Oklahoma, South Dakota, Texas, Utah and Wyoming.
Blfu(n:!-lr]foseq Lecpard Lizard — Counties of Kern, Kings, Fresno, Madera, Merced and Tulare in the State
of Califomia.
Desert Tortise — Washi County in the State of Utah.
Eastem Indigo Snake — States of Florida and Georgia.
San Joaquin Kit Fox — Counties of Kem, Kings, Fresno, Merced, Monterey, San Benito, San Luis Obispo.
Santa Barbara, Tulare and Venlura in the State of Caiifornia.

;i N
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e. Special Local Restrictions
1. North Carolina; PH THREE tablets or pellets may only be used for control of rats and mice i the
State of North Carolina. Use against other burrowing pests is not permitted.
2. Oklahoma: A special permit for black-tailed prairie dog control by poisoning is required in Oklahoma.
Contact the QOklahoma State Department of Wildiife Conservation to obtain this permit.
3. Wisconsin: A state permit is required for use of pesticides in Wisconsin to control small mammals, except rats
of mice. Please contact your local Department of Natural Resources office for information.
Indiana: Use of PH THREE tablets or pellets for mole control is not legal in the State of Indiana,
Missourl: A state permit is required for use of pesticide in Missour to control small mammals, except rats and
mice, Please contact the Missour Department of conservation office for information,
6. Kansas: A special permil for black-tailed praine dog control by poisoning is required in Kansas. Contact the
7

[¥. 0 -

Kansas Fish and Game Commission to obtain this permit.
. California: Use of PH THREE tablets or pellets for chipmunk control is not legal in the State of Califonia.

ON 4
PROTECTIVE CLOTHING

Wear dry gloves of cotton or other material if contact with PH THREE tablets or pellets is likely. Wash hands
thoroughly after handling aluminum phosphide products. Aerate used gloves and othes contaminated clothing in
a well ventilated area prior to laundering.

SECTION &
RESPIRATORY PROTECTION

A. When Respiratory Protection Must Be Worn

NIOSHMSHA approved respiratory protection must be wom i worker exposure limits cannot be met through con-
trols (such as forced air ventilation) andior worker practices. Respiralory protection is required if exposure is kety to
exceed the TWA of 0.3 during application, or a 0.3 ppm cesing at any lime afterwards. For example, respiratory
protection is required o be wom upon reenlry into a partialy aeraled structure if the hydrogen phosphide concentration
i above 0.3 ppm. When required, gas concentration measurements for safety purposes may be made using low level
detector tubes. Sea the section on g;;licaior and Worker Exposure for Monitoring requirements, information on hydro-
gen phosphide (phosphine, PH,) detector tubes may be oblained from: Midland Fumigant Co., Inc., 1805 S. 2nd St,
Leavenworth, KS 66048,

8. Permissible Gas Concentration Ranges for Respiratory Protection Devices

A NIOSH/MSHA approved, full-faced mask with hydrogen e canister combination may be used at levels up
10 15 ppm or to escape from levels up to 1500 ppm. Gas levels above 15 ppm, of in situations whers the h
phosphide concentration is unknown, a NIOSHMSHA approved, sef-contained breathing apparatus (SCBA) or its
equivalent must be used, The NIOSH/OSHA Pocket Guide, B0B5 DHEW/NIOSH 78-210, lists these and other types
of approved respirators and the concentration limits at which they may be used.

C. Requirements for Availability of Respiratory Protection

it PH THREE is to be ied from within the structure to be hmg%led. an approved full-face gas mask —
phesphine canister h or self-contained breathing (SCBA) or its equivalent must be availabie
at the site of application in case it is needed. In addition, SCBA or its equivalent must be available locally, for
example, at fire station or rescue if i is not available at the fumigation site.

Respiratory prolection need not be available for applications fom outside the area to be fumigated such as
addition of tablets or pellets 1o automatic dispensing devices, outdoor applications, elc. if exposures above the
permitted exposure limits will not be encountered.

H monitoring equ is not available on a farm and appiication of fumigant cannot be made lfrom outside the
structure, an Mer respirator must be wom during apphication from within the structure being treated.

The applicator must placard or post all entrances lo the structure under fumigation with signs bearing, in
English and Spanish:

1. The signal word DANGER, PELIGRO and the SKULL ANC CROSSBONES symbols in red.

2. The statement: “Area and.or commodity under fumigaticr SO NOT ENTERNO ENTRE.”

3. The statemant, -This placard may only te removed afer ‘e ‘umigalag area 1$ aerated down o 0.3 ppm
‘l‘zgrﬁgen srosphide or beigw. Trarsfer of rcopoletely aeratec ccmmodity 1o a new site is permissible provided that

Taw storage s placarded it cortars mora than 0.3 som Warkers mLst not be xoosed to more than 0.3 ppm

hydrogenrchhozhidef o ]
4 e date and time that fumigation begins and is completed.

5. Name of fumigant used.

6. Name, address and telephone number of the applicator,

All antrances to a fumigated area must be placarded. Where possible, placards should be placed in advance of the
fumigation to keep unauthorized persons away. For railroad hopper cars, placards must be place on both sides of the car
near the fadders and next to the top hatches into which the fumigant & infroduced.

13
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Do not remove placards until the treated commodity is aerated down o 0.3 ppm hydrogen phosphude of less. To
determine whether aeration is complete, each fumigaled site or vehicle must be monitored shown o contain 0.3 ppm
or less hydrogen phosphide gas in the air space around and, if feasible, in the mass of the commodity. Transler or
incompletely aerated commodity to a new site is permissible. However, the new storage must be placarded if it contains
mere than 0.3 ppm hydrogen phosphide. Workers who handle incompletely aeraled commodity must be informed and
apprapriate measures laken (i. e., ventilabion or respiratory protection) to prevent exposures from exceeding 0.3 ppm
hydragen phosphide.

It is recommended that the persons responsible for removing placards be familiar with physical, chemical and
toxicological properties of hydragen phosphide. They should also be knowledgable in making gas conceniration
measurements, exposure limils and symptoms and first air treatment for hydrogen phosphide poisoning.

SECTION 7
AERATION OF FUMIGATED COMMODITIE

A. Foods and Feeds

Tolerances for hydrogen phosphide residues have been established at 0.1 ppm for animal feeds and 0.01 ppm for finished
foods. To guarantee compliance with these Iclerances, #t is necessary to aerate these commodities for 48 hours prior to
cffering to the end use consumer.

B. Tobacco

Tobacco must be aerated for at least three days (72 hours) when fumigated in hogshead and for at least two
days (48 hours) when lumigated in cther containers. Tobacco fumigated in containers with plastic liners will
probably require longer aeration periods o reach 0.3 ppm.

THON 8
EXPOSURE

A. Hydrogen Phosphide Exposure Limits
Exposure to hydrogen phosphide may not exceed 0.3 ppm measured as an eight-hour time-weighled average
{TWA}, for applicators and workers during application. Micatbn is defined as the lime period covenng the opening
of the first containers, applying the appropriate dosage migant and closing up the site to be fumigated. All
persons in the treated site and in adjacent indoor areas are covered by its exposure standard.

After application, exposure for any person may not exceed a 0.3 ppm ceiling for hydrogen phesphide. Such
exposures may occur if the commodity or space under fumigation leaks, when treated commodity is transiemred o
handled, if an unaerated of partially aerated space is entered, elc.

B. Appiication of Fumigant

upon temperature and humidity, PH THREE lablets and pellets release hydrogen phosphide gas siowly
upon exposure to moisturs from the air. In most cases, this release is slow enough to permit applicators to deposit
fumigant in the desired areas and then vacate the premises without significant egmsure to the gas. Fumigators must
wear approved respiralory protection i exposure is likely to exceed the eight-hour TWA of 0.3 ppm. When required,
concentration measurements for salety purposes may be made using low level detector tubes. See the write-up
on Industrial Hygiene Mondoring. information on hydrogen phosphide (pho?hine PH,) detector lubes may be obtained
from: Midland Fumigant Co., Inc., 1805 8. 2nd St.. Leavenworth, KS 66048.

ltis often advisable to use respiratory protection during application of fumigant under hot and humid condiions, particutarty
when considerabie time must be spent inside the structure being Ireated.

c. h;akage from F&niqggﬁy Sites soch

drogen phosphide s highly mobile and given enough time may penelrate seemingly gas tight materials as con-
crete and cinder biocks. Therefore, adjacent, enclosed areas Yikely to be occupied shoume examined to ensura that signifi-
cant leakage has dngl occurred. Sealing of the fumigated site and/or air flow into the occupied areas must be sufficient o mee!
exposure standards.

e e e b T e B il s e D. Aeration and Reentry

if the area is to be entered after tumigation, it must be aerated until the level of hydrogen phasphide gas is 0.3 ppm or
below. The area or site must bé monitored to ensure that liberation of gas from the treated commodity does not result in the
development of unacceptable levels of hydrogen phosphide. Do not allow reentry into treated areas by any persons before this
time unless protected by an approved respirator.

E. Handling Unaerated Commodities
Workers must not be exposed to hydrogen phosphide in excess of 0.3 ppm during moving, storage or processing of
incompletely aerated commodities.

F. Industrisl Hygiene Monitoring

it is recommended that hydrogen phasphide exposures be documented in an operations log or manual for each site and
operation where exposure may occur. The purpose of monitoring is to prevent excessive exposures and to determine when
and where respiratory protection is required. Once exposures have been adequately characterized, subsequent monioring is
not routinely requited. However, spot checks should be made occasionally, especially if conditions change significanbly or an
unexpected gartic odor is detected. Gas measurements should be made in the workers' breathing zone, Monitoring is
not required for outdoor operations.
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If monitoring shows thal workers are exposed to concentrations in excess of the permitted limits, then engineering
controls (such as forced air ventifation) and/or appropriate work practices should be used where possible to reduce
exposure 10 within permitted limits. . .

There are a number of devices on the market for measurement of hydrogen phosphide gas levels for industrial
hy?uene purposes. One of these is the hydrogien sampling pump. These devices are refiable, portable, simpla to use, do
not require extensive training, and provide relativety rapid, inexpensive, and accurate low-level industrial hygiene moni-
toring.

ON G

STORAGE INSTRUCTIONS

Store PH THREE under lock and key. in a dry, well-ventilated area away {rom heat. Post as pesticide storage
area. Do not contaminate water, food or feed by storing pesticides in the same areas used to store these
commodities.

Do not store in butidings where humans or domestic animals reside. Keep out of reach of children.

PH THREE tablets or pellets are supplied in gas tight, resealable aluminum flasks. Do not expose the product
to almosphesic moisture anvq fonger than is necessary and seal tiﬁhtly before retuming opened flasks to storage.

The shelf life of PH THREE 'is virtually untimited as long as the containers are tightly sealed.

TION 10

DISPOSAL INSTRUCTION
A. General

1. Do not contaminate water, food or feed by storage or disposal. _ »
2. Unreacted or partially reacted PH THREE is aculely hazardous. improper disposal of excess pesticides i
a viclation of Federal law. [f these wastes cannol be disposed of by use according to label instructions, contact
F_‘our State Pesticide or Environmental Control Agency, or the Hazardous Waste representative at the nearest EPA
egional Office for guidance. For specific instructions, see Section 11 of this manual, Spill and Leak Procedure.
3. Some local and state waste disposal regrl‘Joiations may vary from the followaing recommendations. Disposal proce-
dures should be reviewed with appropriate authorities to ensure compliance with local regulations. Contact your state
Pzstcide or Environmental Control Agency or Hazardous Waste Specialist at the nearest EPA regional Office for quid-
ance.
4. Triple rinse flasks and stoppers with water. Then offer for recycling or reconditioning, or puncture and dis of
in a sanitary landfill or by other procedures approved by state and loca? authorities. Rinsate may be dtsposed[.):ls;\ a
sanitary landﬁllbysﬁgu ing i out onto the ground or by other approved procedures. Or, itis penmissible o remove fids and
expose emply flasks to a ric conditions untif residue in flasks is reacted, then puncture and dispose of flasks in
a sanitary landfill or other %roved sita, or by other procedures approved by State and local authorities.
if properly exposed, the residual dust remaining after a fumigg;ion with PH THREE will be a grayish-white
wdar conlaining only a small amount of unreacled aluminum phosphide. However, residual dust — so called
green dust” — from incompletely exposed PH THREE will require special care.

B. Directions for Disposal of Residual Dust from PH THREE

1. Confinement of partially spent residual dust, as in a closed container, or collection and storage of large it
of dust may result in a fire hazard. Small amounts of hydrogen phosphide may be given off from unreacted aluminum
phasphide, and confinement of the gas may result in a flash. _ _

2. In open areas, small of residual dust, up to about 5 to 8 kg., may be disposed of on site by burial or by
spreading over ihe land surface awazrfﬁom inhabited buildings. .

3. Spent residual dust from PH THREE may also be collected and disposed of at a sanitary landfill, incinerator
of other approved sites or by ofher procedures da;ppmved by Federal, State or Local authorities. “Green Dust” must
be further deactivated before disposal at a lancfil.

4. From 210 3 kg. (4 1o 7 Ibs) of spent dust from 2 1o 3 flasks of PH THREE may be collected for di n
a 1 gallon bucket. Larger amounts, up to about one-half case, may be collected in burlap, cotton or other of

rous cloth bags for tion in an open vehicle to the disposal site. Do not collect dust from more 7
sksol!a_hlatsorwﬂasksolpelleis(aboulﬂkg.orZSlbs)inasingle . Do not pile cloth bags together, Do
not use this mathod for partialty spent or “green dust.” Caution: Do not dust in large drums, dumpsters,

plastic bags or other containers where conlinement may occur.
C. Directions for Deactivation of Partially Spent Residuat Dust from PH THREE.

b T B S L 1. Partialy spant dust may be deactivated prior to ulimate disposal. This is especially true in cases of i

] exposure has resulted in so-calied “green dust” or lollowing a fumigation which has Igodwed fange quantities of
i partially spent material. *Green dust” must be further deactivated prior to disposal in landfills.

2. Residual dust from PH THREE may be deaclivated as follows the “Wet Method.”

a. Deactivating solution is prepared by adding the appropriate amount of fow-sudsing detergent or surface active
agent to water in a drum or other suitable container, A 2% solution of detergent is suggested. The container should be
filed with deactivating solution to within a few inches of the mg&n

b. Residual dust is poured slowly into deactivating solution and stirred so as to thorou.gghla wel all of the particles.
This should be done in the open air and not in the fumigated structure. Dust from PH THREE tablets or pellets
should be mixed into no less than 10 gallons of water-detergent solution for each case of material used. Wear
appropriate respiratory protection during wet deactivation of partially spent dust.

c. Di » of the geactivated dust-waler suspension, with or without prefiminary decanting, at a sanitary landfill or
other sui site approved by local authorities. Where permissible, the slumy may be poured out onto the ground. if the
shurry has been held for 36 hours or more, it may be poured into a storm sewey,

d. Cauticn: Respiratory protection is required during wet deactivation of partially spent material. Do not cover the
container at any time, Do not dispase of dust in a toilet. Do not allow quantibes of dry residuat dust trom PH THREE
10 be collected or stored without deactivation,
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3. Residual dust from PH THREE may also be deactivated as follows using the ‘Dry Method.”

a. Extension of the fumigation penod is the simplest method for further deactivation of “green dust” or parially spent dust
prior to ultimate disposal.

b. Small amourds of partially spent dust, from 2 1o 3 kg. (4 1o 7 Ibs) may be further deactivated by storage in a 1 gallon
bucket. Larger amounts of gfust (about 11 kg. or 25 Ibs) may be held for deactivalion in porous cloth bags (burap, cotion, etc.)
Caution: Transport these bags in open vehicles. do not pile up bags and do not use this method for “green dust.”

SECTION 11 .
SPILL AND LEAK PROCEDURE

A. General Precautions and Directions

A spill other than incidental fo application or normal handling, may produce high levels of gas and, therefore, allending
personnel must wear SCBA or its equivalent when the concentration of hydrogen phosphide gas is unknown. Other NIOSH/
MSHA approved respiratory protection may be wom if the concentration is known. Do not use water at any time to clean up a
spill of PH- THFIEI?. Water in contact with urveacted tablets or pellets will greatly accelerate the production of hydrogen
phosphide gas which could result in a toxic andfor fire hazard. Wear cotton gipves or other material when handling
aluminum phosphide,

Retum all intact aluminum flasks to fiberboard cases or other packaging which has been suitably constructed and marked
according to DOT regulations. Nolify consignee and shipper of damaged cases,

If aluminum flasks have been punctured or damaged so as to leak, the container may be temporarily repaired with aiumi-
num tape or the PH THREE may be transferred from the damaged flask to a sound metal container which should be
sealed and properly labeled as aluminum phosphide. Transport the damaged corfainers to an area suitable for pesticide
slorage for inspection.

Further instructions and recommendations may be obtained from Midland Fumigant Co., Inc.

Ha s[f’ill has occurred which is only a few minutes old, collect the tablets or peflets and piace them back into the
original flasks, if they are intact, and stopper tightly. Place the collected tablets or peilets in a sound metal container if the
orginal flasks are damaged. Caution: these flasks may flash upon opening at some ater time.

If the a?e of the spill is unknown or if the lablets or pellets have been contaminated with soil, debris, water, efc.. gather
up the spillage and place it into sSmal open bucket having a capacity no larger than about 1 gallon. Do not add more than
one flask of spiled malerial, 1 to 5 kg. (2 to 3 Ibs) to the bucket. If on-site, wet deactivation is not feasible, these containers
should be transporied in open vehicles 1o a suitable area. We! deactivation may then be camied cut as described in
Section 10. Alematively, small amounts of spillage from 4 10 5 flasks (4 to 8 kg.) (9 to 18 Ibs) may be spread out in an
open area away [rom inhabited buildings, and deactivated by atmospheric moisture.

B. Directions for Deactivation by the Wet Method

It the contaminated material is not to be held until completely reacted by exposure to atmosphenc moisture, deactivate the
pro:juctogymeWmMemod?ssfolbws;dby ” . .

. Deactivating sokstion Is prepar adding the appropriate amaunt of low sudsing detergent or surface active agent to
water in a drum or other suitabgconta.inef. A 2% solution of 4 cups in 30 gallons i suggested. The container should be filled
with deactivation solution to within a few inches of the top.

2. The tablets or pefiels are poured slowly into the deaclivating solution and stimed so as to thoroughly wet all of the
PH THREE. This should be done in the open air. PH THREE 1ablets or pellels should be mixed with no less than about
;5 galions of water-Gelargent solution for each case of spent material. Wear appropfiate respiratory protection during wet

gactivation.
. 3. Allow the mixture to stand, with occasional stirming, for about 36 hours. The resultant siurry will then be safe to dspose
of.

4. Dispose of the slurry of deaclivated material, with or without preliminary decanting, at a sanitary landfill or other suilable
site approved by local authorities. Where pemmissible, this slurry may be poured into a Storm sewer or out onto the .

§. Caution: Respiratory protection is required during wel deactivation of unexposed PH THREE. Never place
pellets, 1ablets, or bags in a closed container such as a dumpster, sealed drum, plastic bag, etc. as flammable
concentrations and a flash of hydrogen phosphide gas is kkely to develop.

8. The EPAhas determined that proper disposal of atuminum phosphide will cause ne unreasonable effects to the environ-
ment,
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FOR ASSISTANCE, CONTACT:

Midland Fumigant Co., Inc.
1805 S. 2nd St.
Leavenworth, KS 66048
(800) 332-3930
(913) 651-3900

PH THREE Pellets EPA Reg. No. 30574 -8
PH THREE Tablets EPA Reg. No. 30574—7




