PRECAUTIONARY STATEMENTS
Hazards 1o Humans and Domeslic Animals
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RESTRICED USE PESTICIDE

DUE TO ACUTE INHALATION TOXICITY OF HIGHLY TOXIC

PHOSPHINE GAS
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L-FUME PELLETS

AT S 3, S abant F ooty wIE T il alud fow Ay ALy Commoateas,

it i ol P e s Al A e TS Sou A Ma WD)
ACTIVE INGREGIENT
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Contenis 1666 ( 6 gram) Pekts Net Weight 2 21bs
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means on site or on the premises.
Read and follow the label and the Applicators Manual which contains
complete instructions for the safe use of this peslicide.

~ APPLICATOR'S MANUAL
FOR _
L-FUME PELLETS, TABLETS, AND-BAGS

For use against insects which infest stored

- Commodities and Control of Burrowing Pests

Active Ingredient: Aluminum Phosphide ....................... 60%
Inert Ingredient s 40%

KEEP OUT OF REACH OF CHILDREN

DANGER - POISON - PELIGRO

PELIGRO AL USUARIO: Siusted no lee ingles, no use este producte
hasta que la eliqueta se Ia hay sido explicado ampliamente.

(TO THE USER: If you cannot read English, do not use this product until
the label has been fully explained to you.

STLTEMENT OF PRACTICAL TREATMENT
Symptoms of overexposure are headache, dizziness, nausea,
difficull breathing, vomiting, and diarrhea. In all cases of overexposure
gel medical attention immediately. Take victim to a doctor or ernergency
treziment facility.
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Get exposed person 1o fresh air. Keep warm and make sufe person can
breathe freely. If breathing has stopped give artificial respiration by
mouth-to-mouth or other means of resuscitation. Do not give anything to
an unconscious person.

| ' i all l r Howeg:

Drink or administer one or two glasses of water and induce vomiting by
touching the back of of the throat with tinger, or if available, syrup of
ipecac. Do not give anything by mouth if victim s unconscious or not

aler.

f powder or granyies of alyminum phosphige get on skin or ¢lothing
Brush or shake matenal off clothes and shoes in a well venhilated area
Allow clothes to aerate in a ventilated area prior to laundering Do not
leave contaminated clothing in occupied and or contined areas such as
automobiles, vans, motel rooms, et¢c. Wash contaminated skin
thoroughly with soap and water.

f 1 i ! i c-
Flush with plenty of water. Get medical attention.

THIS PRODUCT [S ACCOMFANIED 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, INC. OR EPA
IF YOU HAVE ANY QUESTIONS OR DO NCT UNDERSTAND ANY PART OF
THIS LABELING.

REFER TO THE APPLICATOR'S MANUAL FOR DETAILED

PRECAUTIONS, RECOMMENDATIONS AND DIRECTIONS FOR USE.

WARRANTY

Seiler warrants that the product conforms to its chemical description and
when used according ‘o labe! directions under normal conditions v use
it is reasonably fit for the purposes stated on  the labe!. Selter makes o
other warranty, either express or implied, and buyer assumes alt risk
should the product be used contrary to label irstructions.

CLASSIFIED BY UNDERWRITERS LABORATORIES, INC.AS TO FIRE HAZARD
ONLY WHEN USED SPECIFICALLY AS DIRECTED IN THE MANUFACTURER'S
INSTRUCTIONS. MIDLAND L-FUME TABLETS, PELLETS, AND BAGS ARE
NONCOMBUSTIBLE, BUT EXPOSURE TO MOIST AIR OR WATER RELEASES
FLAMMABLE AND TOXIC PHOSPHINE (HYDROGEN PHOSFPHIDE) GAS.
SPONTANEQUS IGNITION MAY RESULT IF CONTACTED BY WATER, ACIDS,
OR CHEMICALS.
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SECTION 1
INTRODUCTION

L-Fume fumigants are used to prolect stored commeodities from damage by
insects and for the control of burrowing pests. Fumigation of stored products with
L-Fume in the manner prascribed in the labeling does not contaminate the stored
commodily.

L-Fume and other Aluminum Phosphide fumigants are acted upon by
aimospheric moisture to produce Hydrogen Phosphide (phosphine, PH3) gas. L-
Fume tablets, pellets, and bags contain aluminum phosphide {ALP) as their
active ingredient and will liberate hydrogen phesphide via the following chemical
reaction;

ALP + 3H20 —> A1 (OH)3 + pH3

Hydrogen phosphide gas is highly toxic 1o insect, burrowing pests, humans, and
other forms of animal Me. In addition 16 ts toxic properties, the gas will corrode
certain metals and may ignite spontaneously in air at concentrations above s
lower filammable limit of 1.8% {v~). These hazards will be described in greater
detail later on in this Applicators Manual for Midland L-Fume pellets, tablets, and
bags.

L-Fuma also contains ammomum carbamate which lberates ammonia and
carbon dioxide as follows:

NH2COONHS -~-» 2NH3 + CO2

These gases are essentially nonflammable and act as inerting agents 1o reduce
fire hazards. The ammonia gas also ser:~< as a warning agent.

L-Fume is prepared in three forms, tabiets, peliets, ands bags. The rounded
tablets weigh approximately 2 grams and release 1 gram of hydrogen phocghide
gas. They are about 10mm in diameter and are bulk packaged in resez'atle
aluminum flasks containing 100 or 500 tablets each. The pellets veigh
approximately 0.6 gram and release 0.2 gram of hydrogen phosphide gas. Tnav
are about 10mm in diameler aAd are packaged in resealable flasks containing
about 1660 pellets.

The bags weigh 34 grams each and release 11 grams of hydrogen phosphide
gas. They are packaged in aluminum containers of six, ten, or cne hundred bags
to the container. The bags are packaged i1n an oxygen free environment.

Upon exposure 1o air L-Fume pellets, tablets, and bags begin to react with
atmospheric moisture to produce small quantities of hydrogen phosphide
gas.This reaction starts slowly, gradually accelerales and then tapers off again
as the aluminum phosphide is spent. L-Fume pellets react somewhat faster than
do the tablets and bags. The rates of decomposition of the tablets, pellets and
bags will vary depending upon moisture and temperature conditions. For
example, when moisture and temperature of the fumigated commodity are high,
decomposition of L-Fume may be zomplete in less than 3 days. However at lower

.....
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ambient temperatures and relative humidity levels, decomposition of L-Fume may
require 5 days or more. After decomposition, L-Fume leaves a gray-white powder
composed almost entirely of aluminum hydroxide and other approved inen
ingrediants. This will cause no problems if the fumigant has been added directly
to commodity such as grain or buik animal feed. However, the spent powder must
usually be retrieved for disposal after space fumigations. If properly exposed,
the spent L-Fume will normally contain only a small amount of unreacted
aluminum phosphida and may be disposed without hazard. Whiie not considered
a hazardous waste, panially spent residual from incompletely exposed L-Fume
may require special care. Precautions and instructions for further deactivation
and disposal will be given later in this Manual.

L-Fume pellets, tablets and bags are supplied in gas tight containers and their
shelf lie is unlimiled as long as the packaging remains it. . *. Once opened for
fumigation , the fiasks of tabiets and pellets may be tightly 1 ;sealed and slored
for future use. L-Fume bags container cannot be resealed for future use. Storage
and handling instructions wili be given in detait later in the Applicators Manual.

A summary of safetly recommendations Is outlined below:
SAFETY RECOMMENDATION SUMMARY

1. Carelully read the labeling and foliow instructions

2. Never{fuminate alone from inside the slorage structure.

3. Person supervising must be a certilied fumigator an personnal

assisting must be tiained in the use of
L-Fume. Never allow uninstructed parsonnel to handle L-Fume.

4. Approved respiratory protection musl be available
for the fumigation of structures from within.

5. Wear dry gloves of cotton or other material if contact
with L-Fume tablets, pellels or bags is likely. Aerate
used gloves and other contaminated clothing in a well
ventilated area pnior 12 laundering. Wash hands thoroughly
after using L-Fume.

6. Open {umigant contamners in open air only. Never open
in a flammable atmosphere.

7. Do not allow L-Fume to contact liqud water or pile up.

8. Dispose of emply containers and spent residual dust in

a manner consistent with the label instructions

8. Post warning placards on fumigated areas.

10. Pror 1o fumigation, notify appropriate company
employees. Provide to local officials (fire department,
rescue squad, police, etc. on an annual basis relevant
safety information for use in the event of an emergency.

11. Hydrogen phosphide fumigants are not! iv be used for
vacuum fumigations.

12. Exposure to hydrogen phosphide must not exceed the
eight hour TWA of 0.3 ppm during application, or a
celling concentration of 0.3 ppm after application is
completed.

13. Fumigated areas must ba aerated 10 0.3 ppm hydrogen
phosphide or less prior 1o reentry by unprotected
workers.

14. Finished foods and feeds have been fumigated with
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L-Fume must be aaerated for 48 hours prior to offering
to the end use consumer.

15. Transler of a treated commodny to another site with-
out complete aeration is parmissible provided that
the new storage site is placarded if its concentration is
above 0.3 ppm..

16. Keep containers of L-Fume tightly closed except while
removing product for application.

17. Protect materials containing metals such as copper,
silver, gold and their alloys and salts from corrosive
exposure to hydrogen phosphide.

18. Tablets _peliets and bags mus! not come in contacl
with any processed food thal may ba added direct!ly to
nrocessed brewers rice, mat and corn grits used in
the manufacture of beer.

19. Do not use aluminum phosphide contaners for any
purposa other than recycling or reconditioning.

20. OSHA recommends preexposure screening of
employees to delect impaired pulmonary function.
They recommend that any employees developing this
condition be referred for medical examination.

SECTION 2
PRECAUTIONARY STATEMENTS

A. Hazards to Humans and Domestic Animals

DANGER: Aluminum phosphide from M.dland Fumigant L-Fume tablets,
pellets or bags may be fatal il swallowed. Do not get in eyes, on skin or'on
ciothing. Do not eat, drink or smoke while handing aluminum phdsphite
fumigants. { a sealed container is opened, or of the material comes in Lontact
with moisture, waler or acids, these products will release hydrogen phosghice
(phosphine, PH4) which is an extremely toxic gas. If a gariic ocor is detestec
refer 1o the Industrial Hygiene Monitoring section on page 27 of the Applicalors
Manual for appropriate manitoring procedusex. Pure hydrogen phosphide as 15
odorless: the garlic odor is due to contaminant. Since the odor of hycrag~n
phosphide may not ba detected under some circumstances, the abserce of A
garlc odor does not mean that dangerous levels of hydrogen phosphide gas' ar=
absent. Observe proper reeniry procedures speciied elsewhere in the labeling 1o
prevent overexposure.

B. Statement of Practical Treatment

Symploms of overexposure are headache, dizziness, nausea, difficult
breathing, vomiting, and diarrhea. In all cases of overexposure get medical
atiention immediately. Take victim to a doctor or emergency treatmaent facility.

Get exposed person to fresh air, Kegp warm and make sure person can breathe

freely. W breathing has stopped, give artificial respiration by mouth-te-mouth or

n*her means of resuscitation. Do not give anything by mouth to an unconscious
"s0N.



'uminum ph i I lets or re swall
Drink or administer one or two glasses of water and induce vomiting by touching
back of throat with finger, or it available, syrup of ipecac. Do not give anything
by mouth i victim is unconscious or not alen.

It powder or granules of almirum phosphi skin or clOthinQ: pyysh or

shake material off clothes and shoes in a well ventilated area. Allow ciothes to
aerate in a ventilated area pricr to laundering. Do not leave contaminated
clothing in occupied and/or sonfined areas such as automobiles, vans, motel
rooms, etc. Wash contamina ed skin thoroughly with soap and water.

{ from i lpt r Gy Go'c i e, e
Flush with plenty of water. Get medical attention.

C. Note to Physiclan (we recommend that this seclion be given to the
attending physician)

Aluminum phosphide tablets , pellels or bags react with moisture from the air
. acids and many other liquids to release hydrogen phosphide (phosphine PH3)
gas. Mild exposure by inhalation causes malaise (indefinite {eeling of sickness)
ringing in the aars, fatigue, nausea and pressure in the chest which is relieved by
re~oval to fresh air. Moderate poisoning may occur within a few hours 10 several
days resufting in pulmonary edema (tluid in lungs) and may lead to dizzii2sz,
cyanosis (blue or purple skin color), unconsciousness, and d»ath,

In sufficient quantity, phosphine affects the liver, kidneys, lungs, narvoys
system and circulatory system. Inhalation can cause lung edema (fluid in luags)
and hyperemia (excess of blood in body pars), small perivascular brain
hemorrhages and brain edema (fluid in brain). Ingestion can cause lung ar & bran
symptoms but damage to the viscera (body cavily organs) is more common.
Phosphine poisoning may result in (1)pulmonary edema, (2) ver elevated
serum GOT, LDH and akaline phosphatase, reduced prothrombin, hemonhage,
and jaundice (yellow skin color) and (3) kidney hematuna (blood in urine; aad
anuria (abnormal or lack of urinaiion}. Pathology is characteristic v. h/poxia
{oxygen deliciency in body lissye). Frequent exposure to concentration abcva
permissible levels over a period of days or weeks may cause poisoning.
Treatment is symptomalic.

The following measures are suggested for use by the
physician In accordance with hls own judgement:

In its milder forms, symptoms of poisoning may take some time {up to 24 hours)
to make their appearance, and the following is suggested.

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

2. Should patient suffer from vomiting or increased blood sugar, appropftiate
solutions shouid be administered.

-----




Treatment with oxygen breathing equipment is recommended as is the
admunistration of cardiac and circulatory stimulants.

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

1. Whete pulmonary adema is observed, steroid “therapy should be cons«’ sred
and close medical supervision is recommended. Blood transiusions ma, be
necessary.

2. In case of manilest puimonary edema, venesection should be performed
under vein ptessure control. Heart glycosides (i.V.} (in case of
hemoconcentration, vanesaction may rasult in shock). On progressive edema of
the lungs: immediate intubation with a constant removal of edema fiuid and
Oxygen over-prassurg respiralion, as well as any measures required for shock
treatment. In case of kidney failure extracorpurea! hemodialysis 1s necessary.
Their is no specrfic anhdote known for ihc guisoning.

3. Mention should be made of here of suicidal attempts by taking solid
phosphide by mouth. After swallowing:

emplying of the stomach by vomiting, flushing of the stomach with diluted
potassium permanganate soluticn of magnesium peroxide unil flushing ceases
1o smeli of carbide. Thereatfter apply carbomed.cinalis.

D. Physical and Chemical Yazards

Aluminum phosphide ia table!ls, peliets and bags will release hydrogen
phosphide if exposed to moisture from the air or if # comes in cantact with water,
acids and many other liquids. Piling of tablets, pellets, or bags from their
fragmentation mzy cause a temperature increase and confing the release of gas
so that ignition could occur.

It is preferable to open containers of aluminum phosphide producis 1n open
arr, as under cerlain conditions, they may flash upon opening. You may also wish
1o open containers near a fan or other appropriate
ventitation which will rapidly exhaust contaminated air,

When opening, poim the container away from the face and body and slowly
loosen the cap. Although the chances for a flash are remote never open the
containers

in a flammable atmosphere. These precautions will aiso reduce the fumga‘or's
exposure to hydrogen phosphide.

'

Pure phosphine (hydrogen phosphide) gas is praclically insoluble in water,
fats and oils, and is stable at normal fumigation temperatures. However, it may
reacl with certain metals and cause carrosion, especially
at higher temperatures and relative humidities. Metals such as copper, brass
and other copper alioys, and precious matals such as gold and silver are
susceptible 1o corrasion by phosphine. Thus, small electric motors, smoke
detectors . brass sprinkler heads, batteries and battery chargers, fork litis,
tempearaturé monitoring Systems, switching gears, communication devices,
computers, calculators and other electrical equipment should be protected or
remaved before fumigation. Hydrogen phosphide will also react with <ertain
maetallic
salis and therefore, sensitive items such as pholngraphic
fiim, some inorganic pigments, etc. should not be exposed.




SECTION 3
DIRECTIONS FOR USE
A. General
It is a violation of Federal Law to use this product in a manner
incorsistent with its labeling.

1. Midland L-Fume tablets, pellets and bags are Restricted Use
Pesticide due to the acute inhalation of hydrogen phosphide (phosphine PH 3)
gas These products are retail sale to and use only by cerliied applicators for
uses covered by the applicators certification ot person trained in accordance
with the Applicators Manual working under the direct supervision and in the
physical presence o! the apphcator. Physice! presence means or site or on the
premises.Read and follow the label and the Mid!and Applicators Manual which
contains complete instructions {or the sale use of this pesticide.

2. L-Fume is a highly hazardous matenal and should be used only by
indwiduals trained in its proper use. Belore using read and foliow the label
precautions and directions.

Additional coptes of this Manual are available from:

Midland Fumigants, Inc.
1805 South 2nd St.
Leavenworth, Ks. 66048
1-800-332-3930 or 1-913-651-3900

Persons working with L-Fume should be knowledgeable of the hazards of this
chemical and trained in the use of required respiralory equipment and delector
device, emergancy procedures and use ol the fumigant.

3. At least iwo persons should be tra:ned in the use ol L-Fume must be
present during fumigation of structure if entry inlo the structure is required for
apphcation of the fumigant. Two trained persons must also be present during
reentry into fumigated or partially aerated structures. Cnly one trained person is
required 10 be present when L-Fume is appled from rutside the area
10 be treated. '

4. Shipholds, barges, containers on ships, railroad cars and containers
shipped piggyback by railway be fumigated intransit. However, trucks, vans,
trallers and similar transpon vehicles cannot be moved over pub'ic roads and
highways until they are asrated and the warning placards removed.

5. Do not fumigate commodiliss with L-Fume when commodity
tamperature is below 40 degrees F. (5 degrees C.).

6. The site to be fumigated must first be inspectea 1o determine if it can
be sufiiciently gas tight. Then a plan should ba developed to provide for safe and
efficient application of the fumigant to include emergency procedures eic.,
where required, and to decde how mondoring should be conducted tc prevent
exCessive exposures.
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7. Wear dry dry gloves of cotton or other material while handling L-Fume
lablets, pellets, or bags. Wash hands thoroughly alter use.

8. Hydrogen phosphide gas may flash al concentration abovs its
flammable limit. Therafora, always open L-Fume containers in open air and naver
in a flammable atmosphere. This precaution will not only prevent harm in the
unhkely evant of a flash but ,will reduce the applicators exposure to hydregan
phosphide gas.

9. 7 1ing of tablets, peliels or bags or addition of liquid water to L-fume
may speed up the reaction, cause a temperature increase and confine the gas to
that ignition could accur.

10. As much as is poss:ble protect unused L-Fume from excessive exposure
1o atmospheric moisture during 2ppication and tightly reseal the aluminum fiask
prior 10 returning tablets or peliets 1o storage. L-Fume bag containers once
opened cannot be resealed for fulure use.

11. Hydrogan phosphide gas may react v:ith certain metals and their salts to
produce corrosion. Copper, copper alloys and pracious metals suct as silver
and gold and gold are susceptlible to cofrosion and ilems containing these
alements should be removed or protected r-or to funiigation with L-Fume.

12. Do not allow L-Fume or ils residual dust 1o come in contact with
pracessed foods or commodity packages intended for teta.ers except that L-
Fume tablets, peliets or bags may be added d. zctly to nrocessed Liewers rnce,
malt and corn grits used in the manufacture of beer.

13. Recspiratory protection approved for the conc.,ntration to which the
fumigator will be exposed must be avadable .| L-Fume is to be applied trom within
the stiucture to be fumigated. Respiratory protection need not £~ available for
uses such as outdoor application, addition of tablets or pellels 0 automatic
dispensing devices, etc.. if exposures above the TLV's will not be encountered.

A NIOSH/MSHA approved, full-ftace gas mask -hydrogen phosphide
canister combination may be used at ievels up to 15 ppm. Abova this level or in
situations where the hydrogen phosphide concentration is unknown a
NIOSH/MSHA approved, self contained breathing apparatus {SCBA) or its
equivalent must be used.

14. Notify appropriate company employees prior to fumigation.Provide to

loca!l officials (flire depariment, rescue squad, pohce, etc.) on annual basis
relevant safely information for use in the event ot an emergency.
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B. Efficacy
L-Fume has been found effective against the fo.lowing insccts and thair
preadult stages - that is eggs, larvae,and pupae:

amond moth harry fungus beetle
angoumaots grain moth Hessian fly

bean woevi tndian meal moth

bees khapra beetie

CaChslh lesser grain borer

cerea! ieaf beetle maize weevl

agarete beelle Meadierancan flour moth
conlused fiour beetie pink botiworm

dermestd beetles raisin moth

dned frud beetle red flour beetle

dned trutt moth nce we- il

European grain moth rusty gramn weewvil

flat grain becle saw-toothed grain beetlie
ftrunt thes spier beetles

aranary weewl tobacco moth

grezter wax math yellow meal wommn

Although it is possible to achieve total contro! of thr listed insect pests,
this is frequently not realized in actual practice. Factors cortributing fo less than
100% control are leaks, poor gas distribution, unlavorable expasure conditions,
el In addiion . some insects are less susceptible to hydrogen phosphide than
others. f maximum control 1s to be attained extreme care must be taken in
sealing, the higher dosages mus! be used, exposure periods must be
lengthened, proper application procedures followed and temperaiure and
humidity must be favarable.

C. Exposure Conditlons

The following conditions r ay be used as a guide in delermining ‘ha
min:mum length of the exposure period at the indicaled temperatures:

Mirimum Exposure Periods for L-Fume

Temperature Pellets Tablets Bags
below 407 F {5°C) Do not fumigate Do not tumigate Do not umigate
40" .53°F (5-12<C) B days (192 hours) 10 days (240 howrs) I 4 days (336 hours)
54:.59°F /12.15%) 4 days {96 hours) 5 days (120 hours} 7 days (168 hours)
60°-68° F (16-20%) 3 days (72 hours) 4 days (96 hours) 4 days (96 hours;
above 68" F (20°C) 2 days {48 hours) 3 days (72 hourr ) 3 days (72 hours)

The length of the fumigation must be great encugh so as to provide tor
adequate control of the insect rasts which infest the comimadity being treated.
Addtionally, the fumigation petwod should be long enough 10 allow for more or
less complete reaction <! L-Fume with maisture so that little or no unreacted
aluminum phosphide remains. This will minimize exposures during further storage
and/or processing of the treated bulk commod?y as well as reduce hazards in the
disposal of panially spent aluminum phosphida ptoducts remaining after space
fumigations The proper length of the fumigation period will vary with exposure
conditions since, in general, insects are more dithicult 1o control  at lower
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temperatures and the rata of hydrogen phosphide gas production by L-Fume is
lower temparatures and humidities.

It should be noted that there is little 10 be gained by extending the
exposure pariod if the structure to be fumigated has not been carefully sealed or
if the distribution of gas is poor and insects are not subjected to lethal
concentrations of hydrogen phosphide. Careful sealing is required 10 ensure that
adequate gas levals are retained and proper application procedures must be
followed 1o provide satisfactory distribution of hydrogen phosphide gas. Some
structures can only be treated when completely larped, while others cannot be
propetly sealed by any means and should -1 be fumigated. Exposure times
must be lengthened o allow for penetratio ! gas threughout the commodity
when fumigant is not uniformly added to tt - the mass, for exampl by surlace
appiication or shallow probing. This is paricularly  important in the fumigation of
bulk commodity containaed in large storages.

Remember, exposure periods in the tabie are mimmum periods and may
not e adequate to controi all stored products pests under all conditions nor will
they always provide for total reacticn of L-Fume, particularly if temperatures and
commodtty moisture levels or humidty are low during the fumigation.

D. Commeditles Wh ch May be Fumlgated with L-Fume

L-Fume may bLe used for the fumigation of listed raw agriculiural
commodities, animal feed and feed ingredients, processed foods, tobacco and
certain other nonfood item.s.

1. Raw Agricultural Commodities, Animal Feed and Feed ingredients

L-Fume tablets, pellets and bags may be added directly to animal feed,
feed ingredients and raw agricultural commodities stored in bulk. For these
commodiies not stored in bulk, L-Fume may oe ptaced in moisture parmeable
envelopes, on trays, in bags, etc, and fumigated as with processed 1oods

Raw Agricuitural Commeodities and Animal
Feed ard Feed Ingredi:nts Which May be
Fumigated with L-Fume

Almonds Fidwer seed Sesame Seed
Anmal Feed Grass Seed Seed & Pod
Vegetagbles Sorghum Barley

Midiet Brazil nuts Qats
Soybeans Cashews Peanuts
Sunflower Seeds Cocoa Beans Pacans
Triticale Coffee Beans Pistachio nuts
Vegetable Seeds Corn Popcorn
Walnuts Cottonsead Rice

Wheat Dates rye

Fibers Safflower Seed

2. Processed Foods
The listed processed foods may be fumigated with L-Fume. Under no
condrion shali any processed food or bagged commoddy come in contact with L-
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Fume tablets, pellets, bags or residual dus! except that L-Fume may be added
ditectly to processed brewer’s rice, malt and corn grits for use in the
manufacturer of beer.

Processed Foods Which May be Fumligated with L-Fume

Processed candy and Sugar

Cereal Flours and Bakery Mixes

Cereal Foods {including cookies, crackers, macaroni, noodies, pasta, pretzels,
snack foods and spaghetti)

Processed Cereals {including milled fractions and packaged cereals)

Cheese and Cheesae Byproducts

Chocolate & Chocolate Products (assorted chocolate, chocolate liquor, cocoa,
cocoa powder, dark chocolale

coating and milk chocolate)

Processed Cotfee

Corn Gnis

Cured, Dried and Processed Meat Products and Drigd Fish

Dates and Figs

Dried Eggs and Egg Yclk Solids

Dried Milk, Dried powdered milk, Nondairy Creamers, and Nonfat Dried Milk

Dried or Dehydrated Fruits (apples, fates, figs, peaches, pears, prunes, raisins
and sultanas)

Processed Herbs, Spices, Seasonings and condiments

Mah

Processed Nuts (almond, apricot kernels, Brazil nuls, cashews, lilberts,
peanuts, pecans, pislachio nuts, and walnuts)

Processed oals {inciuding oatmeal)

Rica {brewers rice grits, enriched and polished wild rice)

Processad Tea

Dried and Dehydrated Vegetables (beans, carrots, lentils, peas, potato products
and « .nach)

Yeast (including pnimary yeas!)

3. Nonfood commodities, Including Tobacco
The listed nonfood tems may be fumigated with L-Fume. Tobacco and
cenan other of the nonfood commodities should not be contacted by tablets,
peflets or residual dust.

*

4. Nonfood Commodities which may be Fumligated with L-Fume

Processed ot Unprocessed Cotton, Wool and other Natural fibers or 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 Bamboo Products

Paper and Paper Products

Dried Piants and Flowers

Seeds (grass seed, ornamental herbaceous plant seed and vegetable seed
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E. Recommended Dosages

Hydrogen phosphide is a mobile gas will penetrate to all pans of the storage
structure. Therelore, dosage must be based upon the tolal volume of the space
being treated and nol on the amount of commodity .t contains. The same amount
of L-Fumae is required to treat a 30,000 bushel silo whether 1 5 empty or ull of
grain unless, of course, the surface of the commodity is sealed off by a tarpaulin,
The lollowing dosage ranges are recommended for bultk  and space fumigations:

Dosage Guidelines tor Fumigations with L-Fume

Product _per 1000 cu. ft.* per 1000 bu.”
Bags 2-6 2-6
Pellets 100 - 725 120 - 800
Tabiets 20 - 145 25 - 180

*Dosage range for dates, nuts & dried fruits is 100-200 peliets, 20-40 tablets, 2-6
bags/1000 cu. fi.; 125-250 pellets, 25-50 tablets, 125-250 pellets, 2-6 bags/1000
bu.

These dosages are nol to be exceeded. It is imporant to be aware that a
shertened exposure period cannot be fully compensated tor with an increased
dosage of hydrogen phosphide.

The wide range of dosages listed above is required 1o handle the variety
o! fumigation sitvations encountered in practice. Some what higher dosages are
usually recommended under cooler, drier condilions or where exposure periods
are relatively shor.
However, the major {actor in selection of dosage is the ability of the structure to
hold hydrogen phosphida gas during the fumigation . A good iliustration of this
point is comanson of the low dosages required to treat modern |, weli-seaied
warehouses with the higher rgnge used for poorly ronstrucied buildings that
cannot be sealed adequately. In certain other fumigations, proper distribution of
lethal concentrations of gas to reach all paris of the structure becomes a very
important factor in dose selection. An example where this may occur is in the
treatment of grain stored in tall silos. Poor gas distribution frequently results
when the fumigant cannot be uniformly added to the grain and it must be treated
by surace application.

Atthough it is permissible to choose from the full range of dosages listed

above, the following dosages are recommended for the various types of
furmigations’
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Recommended L-Fume Dosages for
Varlous Types of Fumigations

Type of Fumigation Bags Pellets Tablets
1. Space
mills warghouse etc. 2-6/1000cu ft  100-30011000cu 1. 20-60/1000cu ft

Bagged Commodities 261000 cu. ft 150-300v1000 cu. ft 30-60/1000 cu fi.
Processed Fruils &nuts 2-6/1000cu. it 100-200/11000 cu. ft  20-40/1000cu h
Stored tobacco 261000 cu tt 100-200-/1000 cu ft 204071000 cu h

2. Bulk Stored Commodities

261000 cu h 150-300°1000 cu 30601000 cu h

i Vertical storages
' A0 it 200:3751000 cu 1L 40-72'1000cu 1

Tanks 2611000 cu f1 150-350"1000 cu 1t 30-7-/1000cu &
2611000 cu 1 2004501000 cu. ft 40-90/1000 cu 1
Flat storages 2-6/1000 cu ht 250-725/1000 cu. it 50-145/1000 cu ft
261000 cu 300-900/1000 cu ft  60-1BOY1000 cu. Rt
Farm Bins 267000 cu 1 350-725/1000cu 1 70-1451000 cu h
2611000 cu 450-900/1000 cu . 90-180/1000 cu ft
Bunkers & 1arpad
ground storages 261000 cu 150-400/1000 cu 1 30-B0/1000 o H
2671000 cu. h. 200-500/1000 cu. it 40-1001000cu #
Railcars 261000 cu ft 150-325/1000 cu ft  3065/1000c. h
261000 cu h 20C 40071000 cu b 40-8-/1000 cu h
Rarges 2-6'1000cu h 150400711000 cu ft 30801000 cu h
2-61000cu h 200-500/1000 cu ft 40-100/1000cu h
Shipholds 2-611000cu H 150-330/1000 cu ft 30-66M1000 cu fi
261000 cu ht 200-37571000 cu ht 40-75/1000 cu ft

Higher dosages are recommended in structures that are loose construction and
in the fumigation of butk stered commodities in which diffusion will be slowed and
resull in poor distribution of hydrogen phosphice gas.

F. Application Procedures

1. General Statement
Regardiess of the type of storage 1o be treated, there are several
important factors common to all application procedures. A number ol these
points have been covered in other sections of the Applicator's Manual but are
listed again in the following for completenaess.
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a A plan should be devised for application, aeration and disposal of the
fumigan so as to keep a minimum any exposures to hydrogen phosphide. See
tha requirements for Industrial Hygiene Monitoring under the Applicatar and
Worker Exposure section of this Applicators Manual.

b. L-Fume tablets or pellets should be applied so a o provide effective gas
concentrations throughout the storaga. When tablels or pellets are not applied
unitgrmiy to a bulk commodity { surface application in a tall silo or ships hold for
example), exposur * imas should be lengthaned 10 allow tor penetration of gas
throughout the
storage.

¢. The storage siructure should be sealed so ast maintain a suitable gas
caoncentration over the hme periad required for control o1 insect pests.

d Ideaily, exposure periods should be long enough 1o provide lor
adaquate control of insect pests and aise more less completely react the
tumigant.

e. Piing of large numbers of tablets or pellets, whethe appled to a bulk
commadity or {or space fumigation, may prevent complete breakdown o} the
groduct by himiting its access to moist air. This can result in decreased efficacy
as a result ol poor gas refease and may Jeave an active residual for disposal
which contains considerable amounts of unreacted aluminum phsophide.Piling of
product may also result in increased hazard of lire if water should come into
contact with the mass of aluminum phosphide,

. Conlact with hquid water should be carelully avoidaed when applying L-
Fume for treatment of bulk commodities or space.

g Aluminum phosphide fumigants should not be applied to confined
spaces whera the concentration of hydregen phosphide may build up 1 exceed
its lower flammabie bma,

h. Observe the precautionary and salety statements
mentioned it this manual

The following mstructions are intended 1o provide general gudelines far
tygical fumigations  These instructions are not intendad fo cover every type of
sdualion nar are lhey meant 1o be restrictive. Other
procedures may be used if they are sale, effeclive and consistent with the
properties of alummum phosphide produsls.

2. Fumigations of Farm Bins

Leakage is the single ost impertant cause of failutes in the treatment
of farm storages Since these storages are often smail, they usually have a
higher leakage area n proportion 1o their capacity. Most wooden slorage
structures arg so porous thal they cannot be successfully fumigated unless they
are completely larped. Do not fumigale storages which will be entered by
human: or animals prior 10 aeration. Do not fumigate areas which house
sensitive equipment containing copper or cther metals hkely 1o be corroded by
hydrogen phosphide gas.

Seal the bin as ughtly as possible. 1t is recommended that the surface of the
grain be covered with poly alter L-Fume has been applied. Tarping the gran
surface will greally reduce the leak rate of the gas as well as reduce the amount
of L-F ume requited. Only the volume below the tarp must be dosed. ¥ not tarped,
the ertire voluma of the starage musl be treated, whether full or empty.

L-Fume tablets, pellets, or bags may ba scattered cver the surtace or
probed into the grain using a ngid PVC pipe aboui 5 10 7 feet in length and having
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a diameter of 1 1/4 inches. Use about 20-50 tablets or 100-250 peliets or 60-150
bags. Immediately cover the surace of the grain with a plastic tarpaulin. Place
no more than 25 percent of the total dose at the bottom if the bin is equipped with
aeration fans. Caution: Make sure that the aeration duct is dry before ad-'ing L-
Fume. Addition of L-Fume to watar in an aeration duct may result in a fire. Seal
the aeration fan with 4 mil plastic sheeting.

Plastic fur gation warning signs on entrances 10 the bin and near the
ladder.

Fotiowing aeraticn of the bin, the surface of the grain may be sprayed
with an approved protectant to discourage remfestation.

1. Fumigation of Flat Storages

a. Establish a plan for application of fumigant to the structure. Treatment
of these types of storages may require considerable elfort, therefore, sufficient
manpower should be available 1o complete the work rapidly enough to prevent
excessive exposure 1o hydrogen Phosphide gas. Vent flasks outside the
storage, conduct fumigations during the cooler periods and employ other work
practices to minimize exposures. It is often advisable to wear respiratofy
protection during application of fumigant 1o flat storages. Refer 1o the sections
on Applicator and Warkar Exposure and Respiratory Protection.

b. Seal any vents, cracks and other sources of leaks.

c. Apply tabiets, pellets, or bags by surlace apphcation, shallow probing,
deep probing or uniform add:tion as the bin is filled.

Storages requiring more than 24 hours to 1ill should not be treated by
addition of fumigant to the commodity stream as large quantities ot hydrogen
phosphide may escape before the bin is completely sealed.

Probes should be inserted vertically at intervals along the length and width
ol the fiat storage. Pallets, tablets or bags may be dropped into the probe at
intervals as it is withdrawn.

Surface application may be used f the bin can be sufficiently gas tight to
contain the fumigant gas long enough for it to penetrate the commaodity. In this
instance, 1t is advisable to pla;e about 25 percent of the dosages in the floor
level aeration ducts. Check the ducts prior 1o addition of L-Fume to make sute
that they contain no liquid water.

d. Tarping the surface of the commodity is often advisable, particularly i
the overhead of the storage cannot be well sealed.

e. Lock all entrances to the storage and post fumigation warning placards.

4, Fumigation of vertical Storages (concrete uprignt bins and
othar silos In which grain can be rapidly transferred

a. Close all openings and seal all cracks 1o make the structure as airtight
as possible. Prior 10 the fumigation, seal the vents near the bin top which
connects 1o adjacent bins,

b Pallets, 1ablets may be applied continuously by hand or by an automatic
dispenser on the headhouse’gallery belt or inlo the fill opening as the commodity
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is loaded into the bin. An automatic dispenser may also be used o add L-Fume
into the commodity stream in the leg of ihe elevalor,
¢. Seal the bin deck opemngs after the fumigation has been completed.

d. Bins requiring more than 24 hours to {ill should not be fumigated by
continues addition into the commodily stream. These bins must be fumigated by
probing surface application, or other appropriate means, Exposure periods
should be lengthened 1o allow for dilusion of gas to all parts of the bins in L-Fume
has not been applied undormly throughout the commodity mass.

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

5. Fumigation of Milis, Food Processing Plants and Warehouses

a. Using the label, calculate the length of the fumigation and dosage of
tabiels , pellets or bags to be applied based upon volume of the building, air and
fot commodity temperature and the general tightness of the structure.

b. Carelully seal and placard the space 1o be fumigated .

c. Piace trays or sheets of Kraft paper or foil, upto 12 sq. f1. (1.1 sq. M) in
area, on the fioor throughout the struclure to hold L-Fume pellels or tablels.
Bags should be spread evenly on the {loor. Use total {loor space.

d. Spread L-Fume on the sheets at a density no greater than 30 tablets
per sq. ft. This corresponds shghtly more than one-half tlask of tablsts of one-
hall flask of pellets per 3' x 4™ sheet. Check to see that L-Fume has not piled up
and that it is spread evenly to minimize contact between the individual pellets,
tablets, and bags.

e. Doors leading 1o the fumigated space should be closed, sealed,
locked, and placarded with  warning signs.

f. The fumigation period usually last from 2 to 5 days, depending upon the
temperature, Upon cc .pletion of the exposure period, windows, doors, vents,
e'c. should be opened and the fumigated structure allowed o aerate for at least
two hours before entering. When required , gas concenltralion readings may be
taken using fow level detector tubes or similar devices to ensure safely of
personnel who reanter the treated area. Rafer 1o the section on Applicator and
Worker Exposure.

g.  Coliect the spent bags, and L-Fume dust and dispose of it, with or
without further deactivation, following the recommendations given under
Disposal Instructions.

h. Remove fumigation warning p'acards from the
aeraled struciure. ¢

6. Fumigation of Rallcars, Contalners, Trucks, Vans and other

Transport Vehicles

Railcars, containers, trucks, vans and other ranspon vehicles loaded
with bulk commodities to which L-Fume tablets, pellets, or bags may be added
directly are treated in essentially the same way as any other flat storage faciiity,
L-Fume may be added as the vehicle is being filled, the dose may be scattered
over the surface afler Joading has been completed or the tablets, pellets, or bags
may be probed below the surface. carefully seal any vents, cracks, or other
leaks, particularly i the fumigation is 10 be carried out intransit. Remember,
raicars and containers shipped piggyback by rail may be fumigated inlransit, but
it is not legal to move trucks, trailers, vans, etc. over public roads or highways
until they are aerated. See secticn & of this Applicator"s Manual for the
recommendations on placarding. Notdy the consignee if the commodity is fo be
shipped under fumigation with L-Fume It the consignee is unfamiliar weth proper
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handling of treated railcars, it is racommended that they be provided with the
nacessary information.

7. Tarpautin and Bunker Fumlgations

Use ol plastic sheeting or tarpauhins 10 cover commodities is one of the
easies! means for providing relatively gas tight enclosures which are very will
suited for fumigztion. Poly tarps are penetrated only very slowly by hydrogen
phosphide gas, and tight coverings are readily formed f:om the sheets. The
volume of these enclosures may vary widely from a few cubic teet, for example, 2
fumigation tarpaulin placed over a smail stack of bagged commodity, 1o a plastic
bunker siorage capable of holding 600,000 bushels of grain or more.

An enclosure suitable tor fumigation may be formed by covering bulk or
packaged commodry with poly sheeting. The sheels may be 1arped together to
provide a sufficient wirdth of material to ensure that adequate sealing is oblained.
It the fisoring upon which the commodity rests is of wood or other porous
matenal, it should be repostioned onto poly prior 1o covering for tumigation, The
plastic covering of the pile may be sealed to the floor using sand or water snakes
=, by shoveling soil or sand onto the ends of the plastic coveting or by other
suitable procedures. The poly covering should be reinforced by tape or other
means around any sharp corners or edges int he stack so as 10 reduce the risk of
tearing. Thinner poly, about 2 mil, is suitable for most indoor tarp fumigations
and for sealing of windows, doors and other openings in structures, However, 4
mil poly or thicker is more suitable for ouldoor applications where wind or other
mechanical stresses are bkely 10 be encountered.

Tablets , pellets or bags may be applied 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 L-Fume at
any cne point. The L-Fume should be added below the surface of the commodity
it condensation or other source of moisture is tikely 1o form beneath the poly. The
shis in the covenng should be carefully taped to prevent loss of gas once the
dose has been applied. L-Fume bags are recommended for the treatment of
bagged commaodities and processed foods although tablets and peilats on trays
or sheels of Kralt paper may be used. Care should be 1aken to see tha! the poly
is not allowed to cover the L-Fume and prevent contact with moist air or confine
the gas.

'

Distribution of hydiogen phosphide gas is generally not a problem in the
treatment of bagged commodities and processed foods. However, fumigation of
larger bunker storages contaning bulk commodity will require proper application
proceduras 10 obtain adequate results.

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

a. General Information

1. IMPORTANT - shipboard, intransit ship or shiphold fumigation is also
governed by U>S> Coast Guard Regulation 46 CFR 147A. Reler to this regulation
prior 1o fumigation.

2. Midland L-Fume tablets , pellets, and bags are classified by EPA as
resinicled use pesticides due to the acute inhalation toxicily of hydrogen
Phosphide {phosphine, PH3) gas. These products are for retail sale to and use
on'y by certified applicalors for those uses covered by the applicators
certilication or persons trained in accordance with the Applicators Manual
working under the direc! supervision and in the physical presence of the
cenitied applicalor, physical presence means on site or on the premises. Read
and follow the {abel and the M:dland Fumigant, Inc Applicators manual which
contains complete instructions far the safe use of this pesticide.

b. Pre-Voyage Fumlgation Procedures

1. Prior to fumigating a vesse! for intransnt cargo fumigation , the master
of the vessel, or or his representative, and the fumigator must determine whethar
the vessel is sutably designed and configured so as to allow for sale occupancy
by the ships crew throughout the duration of the fumigation. If it is determined
that the design and configuration of the vessel does not allow sale occupancy by
the ships crew throughout the duration of the tumigation, then the vessel will not
be fumigated unless all crew members are ramoved from the vessel. The crew
members will not be allowed to recccupy the vessel until the vesse! has been
properly aerated and a determination has been made by the master of the vessal
and the fumigator that the vessel is safe for occupancy.

2. The person responsible for the fumigation must nolify the master of
the vessel, or his representative, of the requirements relating to personal
protection equipment®, detection equipment that a persen qualfied in the use of
this equipment must accompany the vessel with cargo under fumigation.
Emergency procedures, cargo ventilation, periodic monitening and inspections,
and first aid measures must be discussed with and understood by the master of
the vessel or his representativet

‘Personal protection equipment means a NIOSH/MSHA approved respirator or
gas mask filted with an approved canister for phosphine. The canister is
approved for use up to 15 ppm. SCUBA or ils equivalent must be used above 15
ppm or at unknown concentrations.

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

4. Placard all entrances 1o the treated spaces with fumigation warning
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5. H the fumigation is not completed and the vessel aerated belore the
manned vessel leaves port, the person in charge of the vessel shall 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 vessel
during the voyage.

6. During the fumigation or until a manned vesse! leaves por or the
cargo is aerated, the person in charge of the fumigation shall ensure that a
qualified person using gas or vapor detection equipment 1asts spaces adjacent
to spaces containing fumigated cargo and all regularly occupied spaces for
fumigant leakage. If leakage of the fumigant is detacted *he person in charge if
the fumigation shall take act.cr 0 coract the leakage, or shall inform the master
of the vessel, or his representa.ve ¢! the 'ezkage so tnat corrective action can
be laken.

7. Review with the master, or his representiative, the precautions and
procedures for during the voyage.

c. Application Procedures for Bulk Dry Cargo Vessels and
Tankers

1. Apply tablets, pellets or tags by scatlering uniformly over the
commodty surface or they may shallow or deep probed into the commodity
mass.

2. Immediataly after application of the fumigant, clo. e and secure all
hatch covers, 1ank tops, butterworth vaivas, manways, etc.

d. intransit Fumigatlon of Contalners Abroad Ships

Intransit fumigations of containers on ships is also governed bv U.S,
Coast Guard Regulaticn 46 CFR 147A as modiied by U.S. Coast Guard Special
Permit 52-75. This permit which must be obtained prior to the fumigation is
available from:

U.S. Coast Guard
tHazardous Matenals Branch
MTH-1
Washington, D.C. 20593-0001

Application procedures for fumigation of raw commodities or processed foods in
containers and other transpor vehicles are described in section 3a.

e. Precsutions and Procedures during Voyage

1. Using appropriate gas detaction equipmenl, monitor spaces adjacent
1o areas containing fumigated carge and all regularly occupied areas for fumigant
leakage. If leakage is detected, the area should be evacuated of all personnel,
ventilated, and action taken to cosrect the leakage before allowing the area 1o be
occupied.
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2. Do not enter fumigated areas except under emergency conditions. I
necessary o enter 1o enter a fumigated area, appropriate personal protection
equipment must be used. Naver enter fumigated areas alone. At least one other
parson, wearing personal protection equipment, should be available to assist in
case ol an emergency.

1. Precautions and Procedures During Discharge.

1. If necessary lo enter holds prior 1o discharge,, test spaces directly
above grain surlace for fumigant concentration, using appropriate gas detection
and personal safety equipment. Do not allow entry to fumigant areas without
personal safely equipmen!, unless fumigant concentrations are at safe levels,
as indicated by a sunable detector.

8. Fumigation of Barges

Barge fumigations are also regulated by U.S. Coast Guard regulation
46 CFR147A as modiied by U.S. Coast Guard Special Permit 2-75. This permit
which must be obtained prior to the fumigation is available from:

U.5. Coast Guard
Hazardous Materials Branch
MTH-1
Washington, D.C. 20593-0001

Leaks ate a common cause of failures in the treatment of commodities
aboard barges. Carefully inspect all halch covers prior 1o application of L-Fume
and seal, if necessary. Notiy consignes if the barge is 1o be fumigated intransit.

10. Fumlgations In Small Sealable Enclosures

Excellent results may be attained in the treatment of small enclosures
since it is often possible to control the fumigation and also to make the enclosura
virtually gas tight. Take care not to overdose during these fumigations. A single
pellet will treat a space of from 1.4 1o 10 cubic feet. From 6.9 1o 50 cubic feet
may be fumigated with a single LtFume tablet or 1 L-Fume bag.

11. Treatmeni of Beehives, Supers and other Beekeeping
Equipmaent

L-Fuma tablats, pellets and bags may used for the control of the greater
wax moth in siored 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 pelists or 3 bags per 1000 cu. 1t .

Fumigations may be performed in chambers at atmospheric pressure,
under tarpaulins, etc. by placing bag and the tablets or pellets on trays or in
meaisture permeable envelopes. Do not add more than 2 tablets or 10 peliets to
each enveiope. Honey from treated hives or supars may only be used for bee
food
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12. Burrowlng Pest Control

a. List of Burrowing Pests

L-Fume tablets, pellets and bags may be used out of doors only for the
control of the following burrowing rodents and moles: Marmot sp. - Woodchucks
and yellow-belly Marmots (Rockchucks), Prairie Dogs (except Utah Prairie
Dogs), Norway and Roof Rats, Mice, Ground Squirrels, Moles, Voles, Gophers,
and Chipmunk.

b. Directions for Use

Add from cne 110 4 L-Fume tablets, 5 to 20 peliels, or 2 to 6 bags to

each burrow opening. Then seal tightly by shoveling soil over the entranca after
first packing the opening with crumpled newspaper or something similar so as 1o
prevent soil from covering the L-Fume and slowing its action. Subsurface tunnels
or runways should be treated every 5 to 10 feet with a dose ol 2 10 4 tablels |
1010 20 pellets, and 2 1o 6 bags.
Use lower rates in smaller burrows in tight soils under moist soil conditions and
higher rates in larger burrows  in porous soils when sod moisture is low. Addition
of several cups of water 1o the burrow prior 1o dosing with L-Fume may improve
efficacy in some porous soils. Treal reopened burrows and fresh runways a
second time 1 1o 3 days after the initial treatment.

L-Fume may be used ou! of doors only for control of burruwing pests. Do
not use within 15 feet {5 meters) of inhabited structures. Do not apply to burrows
which may open under or into occupied buildings. For use o., all agricultural and
noncropland areas.

c.Environmental Hazards
This product is vary highly toxic to widlie, Non-target organisms
exposed 1o phosphina gas in burrows will be killed. Do nol apply directly to water
of wetlands {swamps, bogs, marshes, and potholes) . Do not contaminate walar
by cleaning of equipment, or disposal of wastes.

d.Endangered Species Restrictions

The use of L-Fume in a manner that may kill or otherwise harm an
endangered or threatened spedies or adversely modify their habilat is a violation
of Federal laws. The use of this produc: is controlled to prevent death or harm to
endangered or threatened species that occur in the following counties or
elsewhere in their range. Use of this produc! in the areas listed below os
prohibited with.out first contacting and ebtaning permission from the Endangered
Spacias Specialist at the nearest ragional offices of the U.S. Fish and Wildlife
Service (FWS).

Areas Inhabited by Endangered or Threalened Species

1. Rlack-Jooted Ferre! - Si1ale of Arizona, Celorado, Kansas. Montana,
Nebraska, New Mexico, North Dakota, Oklahoma, South Dakota,
Texas, Utah and Wyoming
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2. Blunt-nosed Leopard Lizacd - Countias of Kar,., Kings, Fresne Madaera,
Merced and Tulare in the state of California.

3. Desen Tortoise - Washington County in the State of Utah

4. Eastern Indigo Snake - S:atas ol Flornda and Georgia

5. SanJoaquin K Fox - Counties ¢! Kern, Kings Frasno, Merced,

Monterey, San Benito, San Luis Okispo, Santa Barbara, Tulare and
Venlura in the State of Cattornia.

e. Special Local Restrictions

1. North Carclina
L-Fume tablets, pel'ets, and bags may only be used for control of rats
and mice int eh stale of North Carolina . Use against other pests is not permitted.

2. QOklahomaea

A special permi! fot black-tailed prairie dog control by poisoning is
required in Oklahoma. Contact the Oklahoma State Depariment of Wildlile
Conservalion 1o oblain this permn.

3. Wisconsin

A slate permit is required for use of pesticides in Wisconain 1o control
small mammals, except rals or mice.
Please contact your local Depariment of Natural Resources
othee for information.

4. Indlans
Use of L-Fume tablets, pelleis, or bags for mole control is not legal in
the state # Indiana,

5. Missour|

A state permil is required fro use of pesticide in Missouri to control small
mammals, except arts and 'aicey
Please contact the Missouri Depantment of Conservation oflice for information.

& Kensas
A special for black-tailed prairie dog control by poisoning 1s required in
Kansas. Contact the Kansas Fish angd Game Commission 1o obtain this permit.

7. Calllornia

Use of L-Fume 1ablets, peilets. and bags for chipmunk control is not
iegal in the slate ot California.
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Section 4
PROTECTIVE CLOTHING
\Year dry gloves of cotton or other matenal if contact with L-Fume
tablets. peliets or bags is likely. Wash hands thoroughly a‘ter handling aluminum
phosphide products Aerate used gloves and other contaminated clothing in a
wall vantialed area priot to laundaring.

Sectlon 5
RESPIRATORY PROTECTION

A.When Resplratory Protection Must Be Worn
NIOSH/MSHA approved respiratory proteci... m st ba worn il worker
exposure imns canno! be me! through controls (such as fo.zed ar ventlation)
and’or worker practces. Respiratory protection is required if expasure is likely to
exceed the TWA of 0.3 ppm during application, or a 0 3ppm ce'ing al any hme
alterwards. For example, respiralory protection s reguirec 16 be worn upen
—tresalry in'0 a partial'y aeraied structure #f the hydrogen Phosphide concentration
is abov® ppm. When required, gas concentration measurements for safaty
purposeé‘ may be made using low leve! detector tubes. See the seclion on
Applicator and Worker Exposure for Monitoring reguiremer's. Information on
hydrorzn phosphide (phosphine, PH3) detector tubes may be obtained from
M.cland Fu nigants, Inc. or your Midland distributor.

B. Permissible Gas Cciicentrations Ranges for Respiratory
Proteclion Devices

A NIOSHMASHA approved, full-faced has mask-hydrcgen phosphide
canister combination may be used at levels up 10 15 ppm. or 10 escape frem
leveis up to 1500 ppm. Above this feve! or situations where the hydrogen
phosphide concentraton is unknown , a NIOSHMSHA approved, seff-contained
breathing apparatus (SCBA) ot its equivalen! must be used. The NIOSH/OSEA
Pocket Guide, 8085 DHEW/NIOSH 78-210, lists these and other types of
approved respirators and the concentration hmits at which they may be used.

C. Requirements for Avallabliity of Respiratory Protection

It L-Fume is 10 be applier frem within the struclure to be fumigated, an
approved full-face mask
gas mask - phosphine canidler combination or seli-contained breathing
apparatus (SCBA) or its equivalent must be available al the site of application in
case it is needed. In addition, SCBA or its equivalent mus! be available locally,
for example, at fire station or rescue it #t is not available at the fumigation site.

Respiratory protection need not be available for apphcations from
nutside the 2rea to ve fumigated such as addition of 1ablets or pellets to
automatic dispensing devices, ouldoor applications, etc. if exposures above the
permitied exposuie imits will not be encountered.

i monitcning eguipment is not available on a farm and application of
fumigant cannot be made from outside the struciure, an approved canister
respirator must be worn dunng applcation {rom within the struclure being
treated
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Section 6

PLACARDING OF FUMIGATED AREAS
The applicalor must placard or post ali entrances 1o the structure under
fumigation with signs bearing. in English and Spanish:
1. The s:gnal word DANGER/PELIGRO and the SKULL AND CROSSBONES
symbol in red.
2. The statement "Area and/or commadity undet fumigation, DO NOT ENTERNO
ENTRE"
3. The statament, This placard may cnly be removed after the fumigated area is
aerated down to 0.3ppm hydrogen Phosphide or below. Transfer of incompletely
agrated commodny 10 a new site is permissible provided that the new sforage is
placarded i it contains mora than 0.3ppm. Workers must not be exposed to more
than 0.3ppm hydrogen phosphida.
4. The date and time fumigation begins and is complated.
5. Name of fumigant used.
6. Name, address and telephone number of the applicator.

All entrances to a fumigated area must be placarded. Where possible,
placards should be placed in advarce o! the fumigation to keep unauthorized
persons away. For tailroad hopper cars, placards must be placed on both sides
of the car near the ladders and next to the top hatches into which the fumigant is
miraduced.

Do Not remove placards until the trealed commodity is aerated down to
0.3 ppm hydrogen Phosphide or Jess To determine whether aeration is complete,
each fumigated site or vehicle must be monitored and shown tc contain 0.3ppm
or less hydrogen phosphide gas in the air space around and, if {easible, in the
mass of the commedity. Transier of incompletely aerated commodity 10 a new
site 1s permissible. However, the new storage must be placarded it it contains
more than 0.3ppm hydrogen phosphide. No placarding is required st aeration
occurs during t:anster. Workers who handle incompletely aerated commodity
must be informed and appropriate measures taken (1.e. ventilation or respiratory
prolection) to prevent exposures from exceeding 0.3ppm hydrogen phosphide.

It! recommended that the persons responsible for removing placards
be familiar with physica! , chemical and toxicological properties of hydrogen
phosphide They should be also be knowledgeable in mzking gas concentration
measurements, exposure limils and symptoms and first atd treatment far
tydrogen phosphide poisoning.

Section 7
AERATION OF FUMIGATED COMMODITIES

A. Foods and Feeds

Tolerances for hydrogen phosphide residues have been established at
0.1ppm for animal feeds and 0.01ppm for finished foods. To guarantee
comphance with these 1olerances, it is necessary 1o aerate these commodities
for 48 hours prior to ofering 1o the end use consumer,
B. Tobacco

Tobacco must he aerated for at {east three days (72 hoursjwhen
fumigated n hogshead and for a! least
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two days (48 hours) when fumigated in other containers. Tobacco fumigated in
containars with plastic liners will probably require longer aeration pericds to reach
0.3ppm.

Section 8
APPLICATOR AND WORKER EXPOSURE

A. Hydrogen Phosphide Exposure Limlits

Exposure to hydrogen phosphide may no exceed 0.3ppm. measured &5
an eight hour time weighted average (TWA), for applicators and workers during
apptication. Application is defined as the time period covering the opening of the
first containers, applying the appropriate dosage of fumigant and closing up the
s1e 1o be fumigated. All persons in the treated site and in adjacent indoor areas
are covered by tis exposure standard.

Atter application, exposure for any person may no! exceed a 0.3ppm
ceiling for nydrogen phosphide. Such exposures may occur i the commod:ly or
space under fumigation leaks, when treated commodily 1s transferred or
handled, if an unaerated or partially aerated space is entered, e'c.

B. Application of Fumigant

Depending upon temperaturg and humidity, Midland L-Fume tablets,
poliets and pags releaso hydrogen phosphide gas slowly upon exposure to
moisture from the air. In mos! cases, this release is slow enough to permit
applicators to deposil fumigant in the desired areas and then vacate the
premises withou! significz @ exposure to the gas. if the fumigators 15 likely to
exceed the aight hour TW/ of 0.3ppm, approve respiratory protection must be
worn. When required gas concentration measurements for safety purposes may
be made using low level detector tubes. See the write-up below on industrial
Hygiene Monitoring. Information on hydrogen phosphide {(phosphine, PH 3)
detector tubes may be obtained from Midland Fumigant, Inc. or your Midland
distributor.

It is otten advisable 10 user respiratory protection dunng appl:ication of
fumigant under hot and humid conditions, paricularly when considerable tim-.
must be spent inside the structure being treated.

*

C. Leakage from Fimigated Sites

Hydrogen phcsph.de is highly mobile and given enough time may
penetrate seemingly gi's tight materials such as concrete and cinder blocks.
Therefore, adjacent, en-'osed areas likely to be occupied should be examined to
ensure that significant [nakage has not occurred. Sealing of the fumigated site
andsor ar tlow int ¢h occupied areas must be sufficient 1o meet exposure
standards.

D. Aeratlon and Reentry

If the area 1s tc be enlered after fumigation, it must be aerated until the
level of hydrogen phosphide gas is 0.3ppm or below. The area or site must be
monnored 1o ensure that iberation o! gas from the treated commodity does not
result in the development of unacceptable levels of hydrogen phosphide Do not
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allow reentry into trealed areas by any persons belore this time unless protlected
by an approved respirator.

E. Handling Unsersted Commodities

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

F. Industriat Hyglene Monitoring

It is recommended that hydrogen phosphide exposures be documented
in an operations log or manua! for each site and operation where exposure may
occur. The purpose of those monitoring is 1o prevent excessive exposures and
to determine when and where respiratory protection is required. This mandatory
although, once exposure have been adequately characterized, subsequent
mcnitoring is not routinely required. However, spot checks should be made
occasionally, especially if conditions change significantly or an unexpecled
garlic odor is detected. Gas measurements should be made in the workers
breathing zone. Moniloring is not required for outdoor operations.

It monioring shows that workers are exposed to concentrations in
excess of the permitted limits, then engineering contrals (such as forced air
ventilation} and/ or appropriate work practices should be used, where possible,
1o reduce exposure to within permitted limits.

There are a number of devices on the market for measurement of
hydrogen phosphide gas levels for industrial hygiene purposes. One of these i1s
the hydregen sampling pump. These devices are reliable, portable, simple o use
. do not require extensive training and are relatively rapidly, inexpensive and
accurate. Low level industriat hygiene monitoring.

Section 9
STORAGE INSTRUCTIONS

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

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

Midland L-Fume tablets, peilets and bags are supplied in gas tight,
resealable aluminum flasks, Do not expose the product to atmospheric moisture
any longer than is necessary and seal tightly before returning opened flasks to
storage.

The shelf Iife of L-Fume s vinually unimited as long as the containers
are tghtly sealed.
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Sectlon 10
DISPOSAL INSTRUCTIONS

A. General

1. Do not contaminate water, food or feed by storage or disposal.

2. Unreacted or partally reacted L-fumae is acutely hazardous. Improper
disposal of excess pesticides is a violation of Federal law. !t these wasles
cannot be disposed of by use according to labe! instructions, contact your State
Pesticide or Environmental Control Agency, or the Hazardous Waste
representatve at the nearest EPA Regional Oflice for guidance. For specific
instructions, see Section 11 of this manual, Spill and Leak Procedurs

3. Some local and state waste disposal regulations may vary form the
following recommendations. Disposal procedures should be raviewed with
approgriate authorities to ensure compliance with local regulations. Contact your
state Pesticide or Environmental Control Agency or Hazardous Wasle Specialist
at the nearest EPA regiona! Office for guidance.

4. Triple rinse flasks and stoppers with water. Then cffer for recycling or
recondiioning, or puncture and dispose of in a sanitary landfill or by other
procedures approved by state and local authorities. Rinsate may be disposed of
in a sanitary tandhill by pouring it ou! onto the ground or by other approved
procedures. Or i, i 1s permissible 1o remova lids and expose empty llasks to
atmospheric conditions until residue in flasks is reacted. Then punclure and
dispose of in a sanitary landhil! or other approved site, or by other procedures by
state and local authorities.

If properly exposed, the residual dust remains after a fumigation with L-
Fume will be a grayish-white powder. This will be a nonhazardous waste and
contain only a small amount of unreacled aluminum phosphide. However,
residual dust from incompletely exposed L-Fume | so called "green dus!™ will
require special care.

ti. Diractions for Disposal of Resldual Just from L-Fume

1 onfinement of partially spent residuol dust, as in a closed container,
or coliection and slorage of large quantities of dust may result in a fire hazard.
Smal am:.unts of v rogen phosphide may be give.» off from unteacted aluminum
phosphide, and confinement of the gas may result in a flash.

2. In open areas, smali amounts of residua! Just, up 1o about 5 to 8 kg,
may be disposed of on site by burial or by spreading ovet the land surface away
from inhabited buildings. '

3. Spent rasi’ual dust from L-Fume may also be collected and disposed
ol at a santtary landhll, incinerator or other approved sites or by other procedures
approved by Federa!, State or Local authorities . *"Green Dust® must be further
deactivated belore disposal at a landiill.

4 From 210 3 kg {4 10 7 Ibs) of spent dust from 2 to 3 flasks of L-Fume
may be collected for disposal in a 1 gallon bucket. Larger amounts, up to about
one-half case, may be collected in burlap, cottan or other types of porous cloth
bags for transportation in an open vehicle 1o the disposal site. Do to collect dus!
from more than 7 1ilasks of tablets or 10 fiasks of pallets (about 11 kg. or 25 Ibs)
in a single bag. Do not pile ¢loth bags together. Do not use this method for
partially spent or "green~dus!. Caution: Do not collect dust in large drums,
dumps‘ers. ptastic bags or other containers where confinement may occur.
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C. Directions fnr Deacllvatlon of Partlally Spent Resldual Dust
from L-Fume

1. Panially spent dust must be deactivated prior to vitimate disposai.
This is especially frue in cases of incomplete exposure which has rasulted in so-
called “green dust” or foliowing a fumigation which has produced large quantties
of partially spert material. "Green dust®™ must be further deactivated prior to
disposal in landfilis.

2. Residual dust from L-Fume may be deactivated as tolicws using the
“Wet Mathod ",

a. Deactivating solution is prepared by adding the appropriate amouni of
low sudsing detergen! or surface aclive agent to a water 1n a drum or other
suitable container. A 2% soiution ot detargent is suggested. The containar
should be filled with deactivating solution to within a few inches of the 1op.

b. Residual dust 1s poured slowly into deaclivating solution and stured so
as to thoroughly wet all of the particles. This should be done in the open air and
not in! he fumgated structure. Dust from L-Fume tablels, pellels or bags should
be mixed infa no less than 10 gallons of water-detergent solution for each case ol
material used. Wear appropriale respiralory protection during wet deactivation of
partially spent dust.

¢. Dispose of the deactivated dust-water suspension, with or without
preliminary decanling, at a sanitary landfill or other suitable site approved by
locai authorities. Where permissible, the slurry may be poured out onmo the
ground. If the slurry has been held for 36 hours or more, it may be poured into a
storm sewer.

d. Caution: Respiratory protection is required during wet deactivation of
partialty spent material. Do no! cover the container at any time. Do not dispose
of dust in a toilel. Do not allow quantities of dry residual dus! from L-Fume to be
collected or stored without deactivation.

3. Residuat dust from L-Fuma mayv alsoc be deactivated as {otlows suing
the "Dry Method.”

a. Extension of the fumigation period is the simplest method for further
deactivation of "green dust™ or partially spent dust prior to vlimate disposal.

b. Small amounts of partially spent dust, from 2 ta 3 kg (4 1o 7 bs) may be
further deactivated by storage in a 1-gallon buckel. Larger amounts of dus!
(about 11 kg, or 25 Ibg) may be held for deactivation in porous cloth bags {burlap,
cotton, elc.) Cautian: Transport these bags in open vehicles, do aot pile up bags
and do not use this method for "green dus!™,

,Sectlon 11
SPILL AND LEAK PROCEDUSE

A. Gereral precautlons and Directions

A <iall other than incidental 10 applcation or normal handling, may
produce nigh lavels of gas and, therefore attending personnel must wear SCBA
or fts aquivalent when the concentration of hydrogen phasphide gas is unknowe,
Other NIOSH/MSHA approved respiratory prolection may be worn it the
conceniration is known. Do not use water at any time to clean up a spill of L-
Fume. Water in contact with unreacted 1ablets, pellats ar bags will greally
acceleraie the production of hydrogen phosphide gas which could result in a
toxic and/ or tire hazard. Wear cotton gloves or other material when handiing
aluminum phosphide
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Return all intact aluminum flasks to fiberboard cases or other
packaging which has been suitably constructed anc marked according to DOT
regulations. Notify consignee and shipper of damaged cases.

It aluminum flasks have been punctured or damaged so as to leak, the
container may be temporarily repaired with aluminum tape or the L-Fume may be
transferred from the damaged flask 1o a sound meta! container which should be
sealed and properly labeled as aluminum phosphide. Transport the damaged
containers 1o an area suilable for peslicide storage for inspection. Further
instructions and recommendations may be obtained from Midland Fumigant, Inc.

If a spill has occurred which is only a few minutes old, collect the
tablets , pellets and bags and place them back into the original flasks, i they are
intact, and stopper tightly. Place the collected tablets, pellets, and bags in a
scund metal container if the original flasks are damaged. Caution: these fiasks
may fiash upon opening at some later time.

! tne age of the spill is  unknown or if the tablets, pellets, and bags
have been contaminated with soil, debris, wate’, eic. gather up the spillage and
pace it into small open bucket having a capacry no larger than about 1 gallon.
Do not add more than one flask of spilled matenal, 1 1o 1.5 kg. (2 to 3 Ibs) to the
bucket. If in-site, wet deactivation is not feasible , these containers should be
transporied 1n open vehicles 1o a suitable area. Wet deactivation many then be
carried out as described in 11g ARternatively, small amounts of spillage from 4 to
5 fiasks (4 10 B kg. 910 18 Ibs) may be spread out in an open area frem inhabited
buildings by almospheric moisture,

B. Directions for Deactlivation by the Wet Method

if the contaminaled material is not to ba held until completely reacted by
exposure to almospheric moisture, deactivate the product by the wet Method as
foliows:

1. Deactivating solution is prepared by adding the appropriate amount of
low sudsing detergent or surface active agent to water in a drum or other suitable
container. A 2% solution or 4 cups in 30 gallon is suggested. Tha container
shouid be filed with deactivation solution to within a few inches of the top.

2. The tablets, pellets, or bags are pored slowly inio the deaclivating
solution and stirred so a thoroughly wet all of the L-Fume. This should be done int
he open air. L-Fume tablets, peliets, and bags should be mixed into no less than
about 15 gallons ol water-detergent solution for each case of spent material.
Wear appropriate respiratory during wet deactivation.

3. Allow the mixture 1p stand, with occasional stirning, for about 36
hours. The resultant slurry will then be safe 1o dispose of.

4. Dispose of the slurry of deactivated material, with or without
preliminary decanting, at a sanitary land{:l or other sultable site approved by
local authorities. Where permissible, this slurry may be poured into a storm
sewer or out onto the ground.

5. Caution: Respiralory protection is required duning wet deactivation of
unexposed L-Fume. Never place pellets, tablets, or bags in a closed container
such as a dumpster, sealed drum, plastic bag, etc. as flammable concentrations
and a flash of hyd:ogen phosphide gas likely 1o develop.

€. The EPA has determined that proper disposal of aluminum phosphide
will cause no unreasonable effects 1o the environment.
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FOR ASSISTANCE, CONTACT:

Midland Fumligants, Inc.
1805 South 2nd St.
Leavenworth, Ks. 66048
1-800-332-3930 or 1-913-651-3900
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