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RESTRICTED USE PESTICIDE

DUE TO ACUTE INHALATION -

TOXIGITY OF HIGHLY TOXIC
HYDROGEN PHOSPHIDE .

(PHOSPHINE, PH,) GAS

For retaill sale to and use only certified
applicators for those covered by the
applicator's certification or persons trained in
accordance with this product 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 follow the label and the Bernardo Chemicals,
Ltd. product manual which cdntains compiets
instructions for the safe use of this pesticide.

'APPLIGATICN
PROCEDURES FGR
gastoxin®
TABLETS

~AND
gastoxin®
PELLETS

HYDROGEN PHOSPHIDE FUMIGANTS FOR USE
AGAINST LISTED INSECTS WHICH INFEST LISTED
RAW AGRICULTURAL COMMODITIES, ANIMAL

' FEED, PROCESSED FOODS, NONFOOD PRODUCTS

AND STORED TOBACCO.
Soldyby
BERNARDO CHEMICALS LID.
4546 Poplar Avenue, Suite 217,
Memphls, IN38117
Telephone: (F01) 767-4822
Fax: (9013 2474501

EPA Establishment No. 43743-BR-01
EPA Registration No. 43743-1
 EPA Registration No. 43743-2

BCL-4 9/27/89
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" I. INTRODUCTION
A. Introduction

This booklet has been prepared to assist the user in the safe
and effective handiing of gastoxin®tablets and pellels. As
all Fumigants are loxic t¢ man and animals if not properly
used, all directions for use must be carefully followed. i
thisis done, the product can be safely handled and effective
insect control will be obtained.

B. Product Description

Both gastoxin® Peliets and gastoxin® Tablets are a
mixture of aluminum phosphide (57% by weight), ammonium
carbamate and urea which is pressed into tablet and/or
peliet form.The nearly spherical pellets are about 3/8"
(85mm) in diameter and weigh 0.6 grams each. The tablefs
are either disc shaped 4/5” (20mm) in diameter and 1/5”
{50mm) thick) or spherical in shape 5/8" {(16mm) in
diameter) and weigh 3.0 grams each. A pellet will produce
about 0.2 gram hydrogen phosphide, the tabtet about 1.0
gram. Both react with atmospheric moisture to produce

. hydrogen phosphide (PH3) in the following way:

ALP+3Hyo0 - AL(OH}3+ PH31
Warm, humid air acceleraies the reaction while cool, dry air

" has the opposite effect. For example, when meisture and

temperature of the fumigated commodity are high,
decomposition of gastoxin®@may becompleteinless than3
days. However, at moderate temperatures and low
humidities, decompostion may require 5days or more. This
reaction starts slowly, gradually accelerates and then
tapers off again as the aluminum phosphide is speni.

gastoxin® Pellets and Tablets aiso contain ammonium

carbamate which liberates ammonia and carbondioxide as

follows: . - :
NH2COONH4 — 2NHgT +COpt
These gases are essentially nonflammable and act as

inerting agents to reduce fire hazards. The ammonia gas
also serves as a warning agent,

Spent gastoxin® is a gray-white powder composed almost
entirely of aluminum hydroxide and other approved inert
ingredients. If properly exposed. the spent gastoxin® wiil
normaily contain only a small amount of unreacted
aluminum phosphide and may be disposed of without
hazard. It is not considered a hazardous waste. However,
theé partially spent residue from incompletely exposed
gastoxin® requires special care. Precautions and instruc-
tions for further deactivation and disposal will be given
later in this manual.

C. Product Packaging

The tablets are packaged 500 or 100 to a flask. The peliets
are packaged 1660 to a flask.

1
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" Hydrogen phosphide, more commonly referred fo as
phosphine (PHa). is acolorless gas which is toxic o insects,
humans, and other forms of animal life. It is very mobile

with a high vapor pressure. Thus, the combination of high

maolecular activity, vapor pressure and toxicity to insects at
low dosages accounts for its wide acceptance as a
fumigant.

D. Safety Recommendations

1. Carefully read -the labeling and follow instructions
explicitly.

2. Never work alone when applymg 1um:gant wathm the

storage structure.

3. Never allow uninstructed personsto handle gastoxin®.

4. Approved respirafory protection must be available for
the application of fumigant within structures.

5. Wear dry gloves made of cotton or other similar
material when contact with tablets pellets or their dust
is likely.

6. Wis preferable 1o open fumigant conta:ners inopen air
or nearafanthatexhausts:mmed[ate[y outside. Never
open in a flammable atmosphere.

7. Do not allow gastoxin® to contac! liquid water or to
pite up.

8. Dispose of empty containers and spent residual dust in
a proper manner consistent with the labelinstructions.

9. Post “DANGER" signs on fumigated areas.

10 .Notify appropriate company employees, ang provide
refevant safety information to focal officials’annually
for use in the event of an emergency.

11. Hydrogen phosphide fumigants are nol to be used for
vacuum fumigations.

12. Exposure to hydrogen phosph[de must not exceeﬂ theB
hour TWA of 0.3 ppmi during application or a maximum

- goncentration of 0.3 ppm after application is completed.
This includes reentry into structure.

13. Fumigated finished foods and feeds must be asrated 48
hours prior to offering 1o the end customier.

14, Transfer of a trealed commodity to another site
without complete aeration (down to 6.3 ppm maximum)
is permissible provided the new site is placarded.

15. Aerate contaminated clothing in well ventilated area
prior to washing.

18. Keep containers tightly closed except when removing

© product. .

17 .Do not reuse aluminum phospmde contamers for any
purpose other than recycling or reconditioning.

18. OSHA recommends that the exposure screening of
employees be conducted to detect impaired pulmonary
function. OSHA recommegnds that any employees
developingthe above condition be referred tor medical
attention.

fi. PRECAUTIONARY STATEMENTS

AHAZARDS TO HUMANS AND DOMESTIC ANIMALS
Kéep Out of Reash of Children
DANGER - POISON

Aluminum phosphide pellets, tablets or their dust can be
fatal if swallowed. Do not get in eyes, in nose on skin or on
clothing. Do not eat, drink or smoke while handhng
aluminum phosphide fumigants. When the container is
opened gastoxin® Tablets or Pellets will begin to release
hydrogen phoshide (phosphine) whichis an extremely toxic
gas. Contact with water, acids and some other liquids will
accelerate this reaction. if a garlic odor is detected, refer to
section on “Industrial Hygiene Monitoring” on page 28 for
appropriate manitoring procedure. Pure hydrogen phos-
phide gas is odorless, the odor is due 10 a contaminant,

Since an odor may not be .detected under certain cir- -

cumstances, the absence of a garlic odor does not mean
that hydrogen phosphide gas is absen{. Qbserve proper
application, aeration, reentry and disposal procedures
specified elsewherein the tabeling to prevent everexpasure.

FREQUENT EXPOSURE TO CONCENTRATIONS ABOVE
PERMISSIBLE LEVELS OVER A PERIOD OF DAYS OR WEEKS
MAY CAUSE POISONING.

B. Statement of Practica! Treatment

Symptons of overexposurg to hydrogen phogphide are
headache, djzzingss, nausea, difficult breathing, vomiting
and diarrhea. in all cases of overexposure get medical
attention immediately. Take victim to a doctor or emergency
treatment facility.

1. {f gas or dust from tablets er pellets lsnm:ﬂzd Getexposed
person to fresh air. Keep warm and make sure person
can breathe freely. If breathing has stopped, give
artificial respiration by mouth-to-mouth or other
means of resuscitation. Do not give anything by mouth
10 an unconscious person.

2. If the pellets, tablets or their dust are swaliowed: Drink or
administer one or two glasses of water and induce
vomiting by touching back of throat with finger, or if
available, administer syrup of ipecac. Do not give
anything by mouth if victim is unconscious or not alert.

3. lpeliets, fablets or thelr dust gels on skinor clothing: Brush
or shake material off clothing and 'shoes in well
ventilated area. Allow clothing to aerate in a ventilated
area prior to laundering. Do not leave coniaminaled
clothing in eccupied and/or confined area such as
automobiles. vans, motel rooms, homes, etc. Wash
contaminated skin thoroughly with soap and water.

4. i dust from the peltels or lahiets gels fn eyes: Flush with
pleaty of water. Get medical atiention.

C. Nete to Physician
Aluminum phosphide tablets, pellets or their dust reacts
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with moisture from the air, water, acids and many other.
liquids to release hydrogen phesphide (phosphing) gas.
Mild exposure by inhalation causes malaise (indefinite
feeling of sickness}, ringing of ears, fatigue. nausea and

pressurein chest which are refieved by removal to freshair.

Moderate poisoning causes weakness, vomiting, epigastric
pain {pain just above the stomach), chest pain, diarrhea and
dy$pnea (difficulty in breathing). Symptoms of severe
poisoning may occut within a few hours or up lo 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 hydrogen phosphide affects the liver,
kidneys, lungs, nervous system, and circulatory system.
Inhalation can cause lung edema {fluid in lungs) and
hyperemia (excess of blood in a body part), small
perivascular brain hemorrhages and brain edema (fluid in
brain). Ingestion can cause lung and brain sympfons but
damage to the viscera (body cavity organs) is more
tommon. Hydrogen phosphide poisoning may result in (1)

pulmonary edema, (2) liver elevated serum, GOT, LDH and

alkaline phosphatase, reduced prothrombin, hemorrhage
and jaundice (yellow skin color) and (3) kidney hematuria
{blood in urine) and anuria (abnormal or fack of urination).
Pathology is characteristic of hypoxia (oxygen deficiency
in body tissue). Frequent exposure over a period of days or
weeks may cause poisoning. Treatment is symptomatic.

The following measures are suggested for use by the
physician in accordance with his own judgement:

1. In its milder to moderate forms (symptoms of
poisoning may take up to 24 hours tg make their
appearance}, the following is suggested: ,

a. Complete rest 1-2 days during which the patient
must be kept quiet and wagm.

b. If the patient suffers from vomiting or increased ~

hlood sugar, appropriate solutions should be admin-
istered. Treatment with exygen is recommended as
is the administration of cardiac and circulatory
slimuiants.
2. In cases of severe poisoning {intensive care unit
recommended); .
a. Where pulmonary edema is observed, steroid

therapy should be considered. Blood transfusions

may be necessary.

b. In case of manifest pulmenary edema, venesection
should be performed under vein pressure control.
Heart glycosides {1.V.) can be used in case of hemo-
concentration. Venesection may result in shock. I
the case of progressive edema of the lungs,
immediately intubate and remove edema fluid and
administer oxygen over-pressure respiration, as
weil as any measures required for shock treatment.
In case of kidney failure, extracorporeal hemo-

4
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dialysis is necessary. There is no specific antidote
known for this poisoning.

¢. If peflets or tablets are ingested, induce vomiting.
Flush the stomach with a diluted potassium per-
manganate solution or a solution of magnesium
peroxide until flushing liquid ceases to smell of
carbide. Thereafter, apply carbomedicinals.

D. Physical and Chemical Hazards

Aluminum phosphide in tablets, pellets or partially spent
dust will release hydrogen phosphide gas if exposed to
moisture from the air or if it comes into contact with water,
acids or many other liquids. Piling of tablets, pellets, or dust
from their fragmentation may cause a temperature increase
and confine the release of gas so that ignition could occur.

It is preferable to open flasks of gastoxin® Tablets or
Pellets in open air or near a fan which exhausts outside
immediately. Never open in a flammable atmosphere
because on rare eccasions they may flash. When opening,
point the container away from the face and body and slowly
loosen the cap. These precautions will also reduce the
applicator's expesure to hydrogen phosphide gas. Pure
hydrogen phosphide gas is practically insoluble in water
and oils and is stable at normal fumigation temperatures.
However, it may react with certain metals and cause
corrosion, especially at higher temperatures and relative
humidities, Metals-such as copper, brass, and other copper
alioys, and precious metals such as gold and silver are
susceptible {o corrosion by hydrogen phosphide. Thus,
small electric motors, smoke detectors, brass sprinkier
heads, batteries and battery chargers, fork lifts, temperature
monitoring systems, switching gear, communication
devices, computers, calculators and other electronic or
electrical equipment should be protected or removed before
fumigation. In most cases all electronic equipment must be
removed. Hydrogen phosphide gas will also react with
certain metalic salts and therefore, sensitive items such as
photographic film, some inorganic pigments, etc. should
not be expased.

lil. DIRECTIONS FOR USE
A. General

1. Il is a viplation of federal law to use this productin a
manner inconsistent with its labeling. gastoxin®
Tablets and Pellets are Restricted Use Pesticides due to
the acute inhalation toxicity of hydrogen phosphide
{phosphine, PHa}gas. For rétail sale to and use only by
certified applicators for those uses covered by the
applicator’s certification or persons trained in
accordance with this product manual working under
the direct supervision and in the physical presence of
the certified applicator. Physical presence means on
site or on the premises.
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2. gastoxin®is a highly hazardous matetial and may be
used only by individuals trained in fts proper use.
Before using, read and follow the label precautions and
directions on the label and in labeling.

Additional copies of this manyal are available from:

BERNARDO CHEMICALS LTD.
4646 Poplar Ave
Memphis, TN 38917
Telephone: (901) 767-4822
Fax: (501) 767-4901
3. At least two trained persons must be present when
gastoxin® Pellets or gastoxin® Tablets are applied
from within the space being treated or during reentry
into a fumigated or partially aerated site. Only one
trained personis required when the fumigantis applied
from outside the area 1o be treated. '

4, Priar to applying this product, you must inspect the
storage structure to determine if it can be made
sufticiently gas tight. Decide how personal exposure

. monitaring should be conducted. Notify appropriate
company employees and provide relevant safety
information to local officials annually for use in the
gevent of an emergency. Apply this fumigant in an
effective and safe manner including emergency
pracedures, eic.

5. Ship holds, barges, containers on ships, railroad cars
and containers shipped piggyback by rail may be
fumigated infransit. However, fumigated trucks, vans,
trailers and similar transport vehicles cannot he moved
over public roads or highways uniil they are aerated.

6. Pellets and/or tablets or their reacted residues must
not come into contact with any processed food with the
EXCEPTION that both can be added directly to processed
brewers rice. mait, and orn grits used in the manufacture
‘of beer.

7. Protect copper. silver, gold, and their -ailoys from
corrosive exposure to hydrogen phosphide.

8. Do not fumigate commodities with this product when
commodity temperature is below 40 degrees F (5
degrees C). .

B. Efficacy

Complete controf of listed insect pests is frequently not
achieved. Faclors contributing to less than 100% conirol are
gas leakage, poor gas distribution, unfavorable exposure
conditions, efc. Inaddition, someinsects are less susceptible
to hydrogen phosphide than others. To maximize control,
extreme care must be observed in sealing. higher dosages
mustbe used, exposure periods must be lengthened, proper
application procedures must be followed. and temperature
and humidity must be favorable.

8

C. Use Patlar_n
1. Ingsct Posts

T Z 02

Both gastoxin® pelfets and tablets are registerad with
the U.S. Environmental Protection Agency as an aid in

the control of the foilowing:
almond moth
angoumois grain moth

" khapra beetle
. lesser grain borer

bean weevil maize weevil
cadeile Mediterranean flour moth
cereal leaf beetle pink bollworm
cigarette beetie raisin moth
confused tiour beetle red flour beetle
dérmestid beetles tice weevil
dried fruit beetie rusty grain beetie
dried fruit moth saw-toothed grain beetle
‘Eurepean grain moth spider beetles
flat grain beetle tobacco moth
fruit fly yellow meal worm
granary weevil Africanized bee
wax moth honey bee infested
hairy fungus beetie with tracheal mite
Hessian fly Indian meal moth

2. Commoditles

Both gastoxin® Pellets and Tablets are registered by
EPA for the fumigation of the following commodities.
a. Raw Agricuiturel Commedities

- almonds pistachio nuts
barley popcorn
Brazil nuts rice
cashews rye
canola safflower seed
cocoa beans sesame seed
cotffee beans seed & pod vegetables
corn sorghum
coftonseed soybeans
dates . sunflower:seeds
filberts triticale
flower seed vegetable seed (except
_grass seed soybeans)
millet walhuts
nats wheat - -
peanuls pecans
b. Processed Foods

The listed processed foods may be fumigated with
gastoxin®, Under no condition shalf any processed
food or ‘bagged commodity come in contact with
gastoxin® tablets, pellets or residual dust except
that gastoxin® may be added directly to prodessed
brewers rice, malt and corn grits for use in the
manufacture of beer. ‘
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"Peanuts

Processed candy and sugar

Cereal flours and bakery mixes

Cereal foods (including cookies, crackers, macaroni,
noodles, pasta, pretzels, snack foods arld
spaghetti}

Processed cereal grains (including mmed tractions
and packaged cereals)

Cheese and cheese by-products

Chocolate and chocolate products (assorted :
thacolate, chocolate Jiquor, cocoa, cocoa powder,
dark chocolate coating fnd milk chocolgte.

Processed coffee

Corn grits vt

Cured, dried and processed meat pnoducté and
dried fish ' :

Dates

Dried eggs and egg yolk solids

Dried milk, dried powdered milk, nondairycreaﬁﬁers,
and nonfat dried milk

Dried or dehydrated vegetables (beans, canots,
lentils, peas, potato flour, potato products,
and spinach

Dried or dehydrated fruits {apples, dates, ﬂgs
peaches, pears, prunes, raisins and sultanag)

Figs .

Malt }

-Processed herbs, SpIGBS seasonings, and

= condiments

Processed nuts (almorids, apricot kernels, Brazit
nuts, cashews, filberts, pecans, pistachio nuts,
and walnuts) °

Processed oats (mcludmg oatmeal)

Rice (brewers rice grits, enriched and polished,
wild rics)

Soybean flour and mitled fractlons

Prockssed tea o

Yeast (including primary yeast)

. Animal Feed and Feed Ingredients-
. Nonlood Prndunls

Animal hide
Clothing

-Processed or unprocessed cotton, wool and other

natural fibers or cloth

Feathers

Furs

Human hair, rubberized hair, vulcanized halr,
mohair

Leather products

Tobacco

Wood, cut trees, wood chips and wood and bamhoo
products .

s i g e B R .,...-H,-«.,-..n--,-‘-c-,.."_.....,
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Paper and paper products

Dried plants and flowers

Seeds (grass seeds, ornamentai herbaceous plant!
seed and vegetable seed)

Straw or hay

D. Dosage Guide

Since hydrogen phesphide is' a mobile gas and will
penetrate to all parts of the storage structure, dosage must
be based upon the total volume of the space being
fumigated and not on the amount of bulk commadity it
contains. For example, the same amount of gastoxin® is
required to treat a 30,000 bushel silo whether itis fulf or not.
The following dosage ranges are allowed for bulk and space
fumigations.

BOSAGE GUIDE .
. PRODUCT PER 1000 CU.FT. - PER 1000 BU.
(28.32 CUM.) STORAGE CAPAQ!TY
Pellets 400-725 125505
Tablets 20-145 25-180

NOTE: The maximum dosage allowed for dates, nuts, and
dried fruits is 40 tablets or 200 pellets per 1000 cubic fest.

These dosages should not be exceeded. it is important to
realize that shoriened exposure’ period cannot be
compensated for with an increased dosage.

The wide dosage ranges listed above are designated to
accommodate the variety of fumigation sityations that
might occur. The major factor in selecting dosage is the

capability of the structure to hold phosphine during the’

exposure period and thus obtain and sustain lethal
concentrations. throughout. It is more difficuit to obtajn
penetration of gas throughout the structure in bulk stored
commodities. An example of this is the treatment of grain
stored in flat storage in which fumigant cannot be uniformly
added to the grain but must be probed or surface applied.
Although it is permissible to choose from the full range of
dosages.listed above, the following dosage ranges are
recommended for the vdrious types of fumigations.
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. RECOMMENDED DOSAGES FOR SEVERAL TYPES OF FUMIGA.TIDNS

TYPE OF DOSAGE RANGE  UNIT OF
FUMIGATION PELLETS TABLETS VOLUME"

1. Space {Including packaged Commaodities)
A. Mills, Ware 100-300 20-60 1000 CU. FT.°
houses, etc. . .
B. Bagged 150-300 30-60 1000 CU. FT.
Commodities ) ,
C. Dried Fruits, 100-200 20-40 1000 CU. FT.
Nuts and Dates T

D. Stored Tobacco 100200 2040 1000 CU.FT. |

2.Bulk Stored Gommodities
A. Vertical Storage 150-300 30-60 1000 CU. FT.
200-375 40-75 1000 Bushels
B.Tanks ©200-350  40-70 1000 CU. FT.
250-450 5090 1000 Bushels
C. Flat Storage 250-725 50-145 1000 CU. FT.
(Loose Construg- 325900 ' 65-180 1000 Bushels

tion}

D. Farm Bins 350-725 70-145 1000 CU. FT.
: ‘ 450-900 90-180 1000 Bushels

E. Rail Cars 150-350 30-70 1000 CU.FT.

200-450 40-30 1000 Bushels
F. Bunkers, Tarped 150-350 30-70 1000 CU. FT.
Ground Storage 200-450 4090 1000 Bushels

G. Barges 150-400 30-80 1000 CU. FT.
200-375 4075 1000 Bushels
H. Shipholds 150-330 3066 1000 CU. FT.

200-413 * 40-83 1000 Bushels

‘ *Volume or storage capacity of the area being treated

The upper dosages listed are recommended in structures
that are of igose construction.

E. Sealing

There are many factors affecting a fumigation but most are
minor compared {o sealing. Proper sealing is necessary to
insure effective control of insects and to protect man and
other forms of life in adjoining enciosed areas from
hydrogen phosphide during the fumigation. Proger sealing
mustinclude the closure of all openings except tiny holes or
narrow cracks that are very difficult to seal. Maximum
results, however, can be achieved if even'these are sealed.
Polyethylene sheeting and masking or duct tape are
adequate sealing materials. Contact Bernardo.Chemicals
Ltd. for additional information.

10

F. Exposure Guidelines

The followihg table may be used as a guide in determining
the minimum length of the expasure period at the indicated
temperatures.

Temperatures to
Which Fumigation
and/for Insects Pellets Tablets
Are Exposed

Belowd40F(SC) Do NotFumigate Do Net Fumigate
40 F53F (5-12C) Bdays (192 hrs}) 10 days (240 hrs.)
S4 F-589F (12-15C) 4days (96 hrs.) 5 days (120 bhrs.)
60 F-68 F (15-20 C) 3days(72hrs} 4 days (96 hrs))
Above B8 F (20 C) 2days (48 hrs.) 3days {72 hrs.)

The length of the fumigation must be great enough so as to
provide for adequate control of the insect pests which infest

- the commodity being treated. Lis necessary lo lengthen the

fumigation at lower temperatures since insects are more
difficult to kill under these conditions. in this regard, the
temperature to which the insects are exposed is the critical
factor.

Thereislittle to begained by extending the exposure period
if the structure to be fumigated has not been carefully
sealed. Careful sealing is required to insure that adequate
gas levels are retained. Proper application procedures must
be followed to provide satisfactory distribution of hydrogen
phosphide gas particulasrly in the fumigation of bulk
commaodity contained in large storages.

When pellets or tablets are not uniformly added to a bulk
commodity mass {i.e. surface application or shailow
probing) exposure times must be substantially lengthened
to atlow penetration of gas throughout the commodity. As a
“rule of thumb™ a minimum of 1 day should be added 1o the
exposure time listed on this page for each 10 {eet the gas
must penetrate downward. Itis preferable to add 2days for
each 10 feel. Some structures can only be treated when
completely tarped.

In addition, the fumigation period should be long enough
that the production of hydrogen phosphide has essentially
ceased. This will minimize worker exposure during further
storage and/or processing of the treated bulk commedity
as well as reduce hazards in the diposal of spent aluminum
phesphide products remaining after space fumigations.
Temperature and humidity to which gastoxin® Peilets and

Tablets are exposed are important to this determination

since both lower temperatures and/or dry air retard gas
release.. -

Consequently, expostire periods recommended in the table
are minimum periods and may notbe adequate to control all
stored product pests under all conditions. This is particularly
true at lower temperatures {below 60 degrees F). The
minimum suggested time periods will not always provide
for the cessation of the production of hydrogen phosphide
when pellets or tablets are exposed to inadequate moisture
tevels. Grainat 70 F (21 C) and 12 percent moisture provides
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more than adequate conditions for f_umigalion.

If the temperature to which the insects are exposed is
warmer than the temperature to which the pellets or tablets
are exposed (this may occur ddring a winter space
fumtigation), it may be possible to obtaip an effective insect
kill before the fumigant is totaily spent. In this event 't is
permissibie to conclude a space fumigation as soen as an
effective kill has been achieved, however in this eveni the
pellets ar tablets must be deactivated prior lo disposal. See
deactivation instryctions on page 23 of this manual.

Whenever passible, exposure periods should exceed
minimum periods listed above. Bemember, the key 1o
effective results lies with correct dosage, long exposuse,
periods, proper application procedures and well sealed
gnciosures. - : '

G. Application Procedures
1. General Statement .

The following instructions -are intended to provide
general guidelines for typical fumigations. These
mstructions are not intended to cover every type of
situation nor are they meant to be restrictive. Other
procedures may be used if they are safe, eifective, and
consistent with the properties of aluminum phosphide
products. . : : :

2. Applicatien Procedures for Direct Adgdilion of Pelets or
Tablets to Bulk Commadities

a. Commodilies: Listed raw agriculiural commodities,
seeds, wood chips. animal feed and malt and comn
grits used in the manufacture of beer.

b. Stgrage Struclures: Bins, tanks, siles, granaries, flat
storage, bunkers, bulk rail cars, etc.

¢. Procedures for Vertical Storage: (concrete upright bins
and other silo type bins that can be quickly
transferred)

{1) Forbestresultsall cracks and openings with the
exemption ot fill openings should be closed or
sealed prior 1o Tumigating the bin. To this end,
vents near the bin top connecting adjacent bins
should be sealed prior {0 the fumigation. }f the
bin is entered to seal these openings after the
fumigant has been added, proper respiratory
protection must be warn.

{(2) Determine minimum exposure time based on
commodity temperature and moisture. At
commodity moisiures of below 11.5%, exposure
periods shouid be extended to obtain complete
reaction of the fumigani.

{3} Galculale ihe number of petiets or tablets needed
and the rate at which they must be added based
* upon the rate at which the bin will be filled.

{4) Pellets or tablets may be applied by hand or by
automatic dispenser on the headhouse/galiery
belt or into the fill opening. An automatic
dispenser may also be used to add fumigantinto
the upleg of the %evator, Add fumigant in as

- . ————— e

continuous a manner as possible to the com-
maodily stream.

{3) Seal the bin deck openings aflér the application
is complete.

(6} Vertical bins cam also be fumigated by deep
probiag. .

{7} Bins requiring more than 24 hours to fill should
_ not be fumigated by direct addition as the binis
filled. These bins must be fumigated by probing,
suriace applicatian, or other appropriate
methods. .

(8} Post "DANGER™ placards on all entrances and on
the discharge gate. '

{9) Binsneedntbeaerated until they are transferred.
Waorkers must not be over exposed during this
transfer,

d. Pracedures for flat Storage: {rectangular shaped bins,
tanks, farm style bins and other horizontal bins)

(1) Check the storage tor tighiness.

(2] To the extent practical seal any vents, cracks or
other saurces of leaks,

(3) Determine 2pplication procedure to be used. This
can include shallow probing, deep probing,
uniform addition as the bin is fitled. or surface
application,

Bins requiring more than 24 hours to fill should
nol be fymigated by addition as the bin is iilled
since large quantities of gaseous fumigant may
escape before the bin is finally sealed.

Probes should be inserted at horizontal intervals
along the length and width of the bin. The number
of petlets or tablets per probe is determined by
gividing the total number of pellets or tablets by
the total number of probings. Pellets or tablets
witl be dropped into the probes ai intervals as the
probe is withdrawn. Releasing all the fumigant
inta the probe at once may retard the production
of tydrogen phosphide and might cause an’
;gg;t:&n of gas trapped in the clump of pellets or
ablets. "

Surface application can be used it th.bir can be
made sufticiently gas tight 1o contain the
fumigant fong enough for it to penetrate through-
out. In this instance it is advisable to place 1/4 of
the desage in the fioor jevel aeration ducts. This
fumigant must not contact liquid phase water.

Determine dosage and expasure time. The
dosage will depend in large part on a combination
of the tighiness of the seal, the application
procedure and the grain depth. The poorer the
seal and the further the gas must peneirate to

13 .
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reach throughout the bin, the higher the required
dosage will be. Forgood results add the length of
time required for the gas to penetrate throughout
the bin to the exposure time given on page 11 of
this manual. Te the exlent possible, lengthen the
exposure period. As a “rule of thumb™ a minimum
of 1 day should be added to the exposure lime
listed on page 11 for each 10 feet the gas must
penetrate downward. it is preferable to add 2
days for each 10 feet.

Exposure periods listed on page 11 of this
manual should also be lengthened at commodity
‘moistures below 11.5% to obtain compiete
reaction of the fumigant.’

{5) Arrange enough applicators and other workers
to complete the job quickly enough to avoid
excessive exposure to hydrogen phosphide gas.
The production of gas during application can be
significantly retarded by venting flasks outdoors,
conducting fumigations when temperatures in
the bin are lowest, and other work practices. ILis
often advisable lo wear approved respiratory
protection from start to finish. Monitoring with a
suilable detection device is required to assure
thatthe 0.3 ppm 8 hour TWAis not exceeded. See
“Industrial Hygiene Monitoring” section on page
28 of this manual.
It is often advisable as an additional sealing
measure to cover the commodtty with plastic
larps.
{7} Seal all remaining exits.
{(8) Post “"DANGER" placards on and lock all
entrances.

{9) The bin needn't be. aerated unless reentry is
required. Consult safety procedures listed
elsewhere in labeling.

{6

—

e. Procedures for Bunkers and Other Quidoor Tarped
. Commodities:

(1) See steps “3" and “4” in section “d" above.

(2) When tarps are being spread over ground
storage they should be glued, clamped or other
wise sealed together. Sand or water snakes can
be used for a ground seal.

(3) Application may be made through slits inthe tarp
or the tarp can be spread over the commodity
after application. Seal slits after application.

(4) Post “DANGER" placards.

{5) This ‘is an outdoar application so sa!ety

monitering and resp:ratory eqmpment are not
required.

f. Procedures for Rail Cars, CGntainers Trucks and Bther

Transport Vehicles:

Rail cars, containers, trucks, and other transport
14

vehicles loaded with bulk commedities to which
gastoxin® Tablets or Pellets may be added are
treated in essentially the same way as any other
storage facility. gastoxin® may be added as the
vehicle is being filled, the dose may be scattered
aver the surface after loading has been completed
or the tablets or pellets may be probed bélow the
surface. Carefully seal any vents, cracks, or other
leaks particularly if the fumigation is to be carried
out intransit. It is not legal to move trucks, trailers,
etc. over public roads or highways until they are
aerated. See section “ll.J" on page 25 of this manual
for recommendations on placarding, commodity
agration and training of persons authorized to

" remove placarding.

Notify the consigne if the commodity is to be
shipped under fumigation. if the consignee is
unfamiliar with proper handling of fumigated rail
cars, it is recommended that they be provided with
the necessary information.

g. Procadures for Farm $torage:

{1) General
Since on farm storage is almost always flat
storage, refer to "Procedures for Flat Storage” on
page 13 of this manual. The instructions which
follow provide additional guidance.

Sealing

Leakage is the single most important cause of
failure in the treatment of farm bins, Since these
bins are usually smali by comparison they have
a higher leakage area in proportion to their
capacity. Most wooden granaries are so porous
that they cannot be successfully fumigated unless

2

—

they are completely covered with plastic sheeting '

or similartarp. Steel bins are also usually of very
foose construction and therefore require much
attention to sealing. All vents and aeration ducts
must be tightly sealed using 4 mil polyethylene
sheeting or its equivalent. The plastic must be
sealed directly to the metal with tape or other
adhesive. it is not sufficient to ‘zinch up”™ the
plastic as with a belt. The surface of the grain
should be covered with plastic sheeting after
gastoxin®has been applied. Tarping of the grain
surface will greatly reduce leakage. Other
sealing techniques are recommended, i.e. closure
of atltarge cracks with caulking, foam insulation
or other sealant. Sealing these cracks will
greatly reduce the required dosage. Two mil or
thicker plastic can be used for tarping the grain
surface, however, the plastic used on the outside
of the bin should be at least 4 mils. When an

15
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entire structure is tarped the plasiii: mustheat

least 6 mils thick to prevent excessive tearing
during the fumigation.

(3} Dosage
Unless all the large cracks are sealed as
.described above the dosage recommended should
be 90-180 tabiets or 450-900 peliets per 1000 bu.
capacity of the space under the plastic tarp.

(4) Additional Application Instructions

—

Probing tablets or pellets into the grain massis

the recommended method of applieation. Probe
insertions should be scatiered evenly over the
surface. A rigid PVC pipe, about 5 to 7 feet iong
and 1 1/4 inch diameter can be used. In this
event, use about 20-50 tablets or 100-250 pellets
per probe. The fumigant is gradually released
intp {he probe as it is withdrawn from the grain.
Releasingall the fumigantinto the probe at once
may retard the production of hydregen phosphide
and might cause an ignition of gas trapped inthe
clump of pellets or tablets. Place no more than
174 of the total dose in floor level aeration ducts.
Be sure the inside of the aeration duct is dry
before adding the pellets or tablets. Addition of
gastoxin®towater inan aeration duct cancause
a fire. Seal the aeration fan as described above,

Additional Precautions

Do not fumigate bing that will be entered by
humans or animals prior to aeration. Do not
fumigate areas which house equipment contain-
ing copper, or other metals which will be
corroded by hydrogen phosphide. This includes
electrical and electronic equipment.

Place "DANGER" placards on enirances lo the bin

(5

—

and near the ladder. See section on “PLACARDING

OF FUMIGATED AREAS” on page 25 of this
manual,

it monitoring equipment is not available, an
approved SCBA respirator must be worn for
indoor application. If an approved respirator is
not available, application must be done from
outside of the site lo be fumigated. Atso refer lo
all other precautions given in this manual,

Post Aeratien Treatment

{tisgood practice to spray the grain surface with
an approved insecticide protectant to retard re-
infestation and 1o fog the space above the grain
to kill exisfing adull flying insects.

(6

—

3. Application Procedures for Space Fumigalions
a. Procedures {or Mills. Warehouses, Food Processing

Plants. Chambers. Trucks. Trailers. Containers. and other
Static Sealable Enclosures:

16
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* (1) Determine the dosage of tablets or pellets to be

applied based upon the following parameters for
space tumigation:

" The volume of the structure
The air and/or commodity temperature
The general tightness of the structure to be
fumnigated.

{2} Determine exposure period based on the
“Exposure Guide"” on page 11 of this manual.

{3) Seal all openings except for the door being used
to enter and leave. Pay particular attention to
openings to connecting or adjacent structures.

(4) Place trays or sheets of Kraft paper or foil, up to
12 sq. ft. (1.1 sq. M) in area, on the floor
throughout the structure to hold gastoxin®
Tablets or Pellets.

{5) Spread gastoxin® on the sheets at a density no
greater than 20 tablets per sq. ft. or 100 pellets
per sq. ft. This corresponds to roughly ene half
flask of tablets or one half flask of pellets per 3'x
4' sheet, Check to see that they have not piled up
and that they are spread out evenly to minimize
caniact between the individual tablets or pellets.

- {6) Pellets and tablets may- also be applied in

moisture permeabie envelopes to fumigate com-
modities. When fumigating in this way the
envelopes must be fastened to a substanial
support, Place no more tha 10 pellets nor more
than 2 tablets into one envelope. gastoxin®
Pellets and Tablets shall not be placed in or
attached to commodity packages intended for
retailers.

(7) When fumigating multiple story buildings, each
fioor is considered a separature enclosure,
Application shouid begin with the top floor and
end with the ground floor.

{8) Seal all remaining exits.

(9) Placard and lock all entranges.

. (10) Aerate the structure upon _cnmgletion of the

exposure period. Standard aerafion time and
practices should be developed using alow level
detection device. Practices will vary widely at
diferent sites but will usually include opening
windows, doors, and vents and activating any

- ventifation equipment. Reentry of unaerated
structure must be done in pairs wearing
appropriate respiratory equipment.

{11) Dispose of remaining dust from tablets or pellets

SEE “STORAGE AND DISPQOSAL” on page 28 of
this manual. Avoid breathing the dust.

17
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b. Procedures fer Space Fumigation Under Tarps:

(1) Genaral
Follow the pertinent instructions given immedi-
ately above in part “a". :
Use of plastic sheeting or tarpaulins to providea
fumigation enclosure is one of the easies! and
least expensive means for providing relatively
gas tight enclosures which are very well suited
for fumigation. Plastic tarps are penetrated only
very slowly by hydregen phosphide gas, and
tight coverings are readily formed from the
sheets. The volume of these enclosures may vary
wildely.
{2) Sealing
An enclosure suitable for fumigation may be
formed by covering packaged commodities with
plastic sheeting. The'sheets may be taped, glued,
or clamped together to provide a sufficient width
of material to ensure that adequate sealing is
obtained. If the flooring upon which the
commodity rests is of wood or other porous
material, it should be repositioned onto plastic
sheeting prior to covering for fumigation. The
plastic covering of the pile may be sealed to the
floor using tape, glue, sand or water snakes, by
shoveling soil or sand onto the ends of the plastic
covering or by other suitable procedures. The
plastic covering should be reinforced by tape or
other means aro und any sharp corners or edges
in the stack so as to reduce the risk of tearing.
Thinner sheeting, about 2 mils, is suitable for
most indoor tarp fumigations. However, 4 mil
plastic or thicker is more suitable for outdoor
applications where wind or other mechanical
stresses are likely to be encountered.

Additional Application Instructions

Tablets or pellets may be applied under the edge
of the tarp or through the slits. The pellets o
tablets should be protected from condensation
or other source of water. The slits in the covéring
should be carefully taped to prevent loss of gas
once the dose has been applied. Pellets or tablets
must be placed in a single fayer. Care should be
taken to prevent the plastic tarp from covering
the peliets or tablets in such a way as to prevent
the plastic contact with moist air or to confine
the gas. Refer to other setions for dosage and
exposure time.

(4) Additional Precautions
See appropriate precautions if the fumigaticn is

.

~—

conducted indoors as opposed to outdoors.

Indoor fumigation precautions are handled as
18

any other situation where the application is
made from outside the area being fumigated (...
thg adding of pellets or tablets to a dispenser for
uniform addition to grain), Workers may occupy
adjacent indoor areas but they must be protected
from overexposure to hydrogen phosphide by
adequa(e sealing, ventilation or as a iast resort
respiratory equipment. '

Place "DANGER" placards at conspicuous points
on the enclosure. ’

Foilow precautions listed elsewhere in labeling.
(5} Aeration

Precautions must be taken to assure that
exposure to hydrogen phosphide in excess of
alloyvedl {imits does not occur both during the
tumigation and aeration.

4. Application Procedures for Intransit Fumigation of Ship Holds
a. Genera! Information

(1) Shipboard fumigation is also regt;iated by the
U.S. Coast Guard Regulations 46 CFR 147A.y

(2) This product is toxic to fish. Keep out of fakes,
streams, and other aquatic environments. Do not
contaminate water by cleaning equipment or
disposal of wastes.

b. Pre-Voyage Procedures and Precautions

(1) Refer to and comply with the regulations and

proceduresiound in U.S. Coast Guard :
46 CFR 147A. uard Regulation,

{2) Prior to fumigating a vessel for intransit carge
fumigation, the master of. the vessel, or his
representative, and the fumigator must determine
whetﬁer the vessel is suitably designed and
conngpred s0 as to allow for safe occupancy by
the ship's crew throughout the duration of the
fumigation/voyage.

it it is determined that the design and configura-
tion of the vessel does not alow for safe
occupancy by the ship's crew throughout the
duration of the fumigation/voyage, then the
vessel will not be fumigated unless all crew
members are removed from the vessel. The crew
members will not be allowed to ré=occupy the ™
vessel until the vessel has been properly aeraled
and a determination has been made by the
master of the vessel and the fumigator that the
vessel is safe for occupancy.

3) Thq person responsible for fumigation must
notify the master of the vessel, or his representa-
tive of the requirements relating to personal
protection equipment*. low range detection
equipment and that a person qualified in the use
of this equupmen%ﬂust accompany the vessel
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with cargo under fumigation. Emergency
procedures, cargo ventitation, periodic monitor-
ing and inspections, and first aid measures must
be discussed with and understaod by the master
of the vessel or his representative.

{4) Seal all openings to the cargo hold orlank using
suitable water proof, gas tight materials. Lock
and/or otherwise secure all openings, manways,
eic. used to enier the hold. Post appropriate
“DANGER" placards on same.

(9) Ontankers the over-space pressure relief system
of each tank must be sealed by (1) the closing of.
appropriate valves and {2) sealing the openings
into the over space with gas tight materials.

(6) Contact appropriate authorities.

(7) If the tumigation is not completed and the vessel
aerated before the manned vessel leaves port,
the person in charge of the vessel shall insure
that a teast two units of personal protection
aquipment and one gas or vapor detection device
and a person qualified in their operation be on
board the vessel during the voyage.

{8) During the fumigation or until 2 manned vessel
{eaves port or the carge is aerated, the person in
charge of the fumigation shall insure that a
qualified person using gas or vapor detection
-equipment test spaces adjacent to the fumigated
cargo area and all regularly occupied spaces for
fitmigant leakage.

If Leakage of the fumigant is detected, the person
in charge of the fumigation shall take action o
correct the leakage or shall inform the master of
the vessel or his representative of the Leakage
so that corrective action can be taken.

{9) Review with the master, or his representative.
the voyage precautions and procedures,

*Personal protection equipment means a respira-
tor or gas mask fitted with & canister designed
for phosphine gas which is approved by NIOSH/
MSHA. A gas mask and canister is approved for
use up to 15 ppm. Above 15 ppm or at unkown
concentrations a SCBA or its equivalent musi be
used.

¢. Procedures for Bulk Dry Gargo Vessels and Tankers:

(1) Apply either the tablets or pellets by scatlering
them uniformly onto the commedity surface
utilizing as much of the total surface area as
possible, or insert them uniformly into the
commodity mass by hand or with probes to any
depth desired.

20
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{2) Ciose and secure hatch covers, tank tops,
butterworths, etc. immediately following applica-
tion.

d. Voyage Precaulions and Procedures:

(1) Atregular intervals monitor spaces adjacent to
areas containing fumigated cargo and all
regularly occupied areas for fumigant leakage
-using appropriate gas detection equipment.

Special attention should be given to living
guarters, Kitchens, slorerooms, mess halls, keel
ducis. day rooms, the bridge, engine room and
any other enclosed spaces occupied or frequent-
ed by crew members during a voyage.

{2) If hydrogen phosphide is detected, evacuate the
space orarea, locate and seal off the source of
theleak wearing appropriate respiratory protec-
tion equipment. Ventilate the area before allowing
occupants to return,

(3} Do not enter fumigated halds or tanks.

{4) Do not open, ventilate or aerate the fumigated
holds during the voyage.

e. Precautions and Precedures During Bischarge:

If necessary to enter holds prior to discharge, test
spaces directly above carga surface for fumigant
concetration, using appropriate gas detection and
personal protection equipment. Do not allow entry
to fumigated areas without personal protection
equipment, unless fumigant concentrations are at
safe levels, as indicated by a suitable detector.

1. Personal Protective Equipment and Monitoring:

(1) Fully toaded holds an dry bulk carriers are
considered an outdoor fumigation.

{2) Tanker holds which must be entered to fumigate
and partially lcaded holds on dry bulk carners
are fumigated from within the area being treated.

(3) Seesections"I"and “M" onpage 25and 27 of this
manual for requirements.

(4) 1f hydrogen phosphide is detected a minimum of
two qualified persons on ship should wear the
gas mask and canister described above while
aerating the area and locating and sealing the
leak.

5. Application Procedures for Intransit Fumigation of Containers
on Ships

a. When fumigating bulk commodities to which direct
addition of pellets or tablets is not aliowed or
package commaodities, refer to section“3.2” on page
16 of this manual. Do not place tablets loosely on
trays or sheets of paper or foil since movement of
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the container may disrupt the correct placement of
pellets or tablets. Instead they must be applied in
moisture permeable envelopes as described in
section "3.2.{6)," page 17.

. When fumigating a commodity by direct addition of

pellets or tablets, refer to section “2.1" on pagé 14 of
this manual.

. Intransit fumigation of containers on ships is

regulated by Coast Guard Regulation 46 CFR 1474
and the applicator or shipper must obtain and
comply with U.S. Coast Guard Special permit No.
2-75. Contact the Coast Guard or Bernardo Chemicals
Ltd. for additional information.

Comply with general precautions given in labeling.

. Application Procedures for Fumigation of Barges

a.

Ganeral

Since barge -fumigation is a type of flat storage
fumigation as well as having similarities in common
with a ship, refer to sections “Procedures for Flat
Storage on page 13and “Application Procedures for
Intransit Fumigation of Ship Holds" on page 19.

Barge information is reguiated by the U.S. Coast

Guard Regulations 46 CFR 147A as modified by U.S.

Coast Guard Special Permit 2-75. The shipper or
fumigator must posses this permit prior to
fumigating. To obtain this permit confact
U.S. Coast Guard
Hazardous Materials Branch
Washington, 0.C. 20593-0001.

. Seallng

Special care must be taken in determining whethera
barge is suitable for fumigalion. Excessive [eakage
may occur through poorly sealed hold covers.

Application Precedures for Fumigation of Rodent and
Mole Burrows

a.

List of Burrowing Pests

gastoxin® Tablets and Pellets may be used out of
doors only far the control of the following burrowing
rodents and moles; marmot sp. - woodchucks and
yellow-belly marmots {rockchucks), prairie dogs
(except Utah prairie dog). Norway and roof rats,
mice. ground squirrels, moles (except in indiana
and North Carolina), voles, gophers (exceptin North
Carolina) and chipmunks (except in California).

. Application Instructions

Add from 1 to 4 gastoxin® Tablets or 5 to 20
gastoxin® Pellets to each burrow opening. Seal
tightly by shoveling soil over the entrance. Place the
pellets or tablefs far enough down the burrow that
the soil wead fo pug the burrow doesn't cover the
pellets or tabieds, slowing down their action. Where
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possible, subsurface tunnels or runways shouid be
treated every 5to 10feet with a dose of2to 4 tablets
or 10 10-20 peilets. Use lower rates in smaller
burrows, in tight soils, under moist soif conditions
and higher rates in farger burrows, in porous solls
and/or when soil moisture is low. In extremely dry
or porous soil, it is sometimes not possible to obtain
satisfactory results. This is particularly true in
instances where the burrow systems are extensive
such as moles or gophers. It is always better not to
fumigate during extended periods of dry weather,
Treat reopened burrows and fresh runways a
second time 1 to 3 days after the initial treatment.

gastoxin® may be used out of doors enly, for
control of burrowing pests. Do not use within 15 fest
(5 meters) of inhabited structures. Do not apply o
burrows which may open under or into occupied
buildings.

. Environmental Hszards

This product.is highly toxic to wildlife. Non-target
organisms expased to hydrogen phosphide gas in
burrows will be killed. Do not apply directly to water
orwetlands (swamps, bogs, marshes, and potholes).
Do not contaminate water by cleaning of equipment
or disposal of wastes.

. Endengered Specles Restrictlons

The use of gastoxin® in a manner that may kiil or
‘otherwise harm an endangered or threatened
species or adversely maodify their habitat is a
violation of federal law. The use of this product 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
product in the areas listed below is prohibited
without first contagting and obtaining permission
from the Endangered Species Specialist at the
nearest regional offices of the U.S. Fish and Wildlife
Service {FWS).

Areas Inhabited by Endangered of, Threatened

Species

{1} Black-footed ferret — States of Ar[zona
-Colorado, Kansas, Montana, Nebraska, New-
Mexico, North Dakota, Okiahoma, South Dakota,
Texas, Utah and Wyoming.

(2) Blunt-nosed leopard lizard — Counties of Kern, ‘
Kings, Fresno, Madera, Merced, ahd Tulare in the
state of California.

(3) Desert tortoise -—Washmgton countyinthe state
of Utah.

(4) Eastern indigo snake — States of Georgia and
Florida.

Kl
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(5} San Joaquin kit fox — Counties of Kern, Kings,
Fresno, Merced, Monterey, San Benito, San Luis
Obispo, Santa Barbara, Tulare and Venturain the
state of California. .

0. Special Locaf Retirictions
{1) North Carolina
xin®-Tablets and Peilets may only be used
for controf of rats aad mice in the state of North
Carolina. Use agamst other pests is not
permitted.
(2% Oklahoma

A speciai permit for black-tailed prairie dog
contral by poisoning is required in Oklahoma.

Contact the Oklahoma State Department of

Wildlife Conservation to ohtain this permlt

{3) Wisconsin
A state permit s required for use of pesticides in
Wisconsin to control smalf mammals, except
rats or mice. Please contact your local
Department of Natural Resources office for

. information.

(4} Indiana
Use of gastoxin® Tablets or Pellets for mole
control is not legal in the state of indiana.

(5) Missouri
A state permit is required for use of pesticides in
Missouri to control small mammals, except rats
and mice. Please contact the Missouri Depart-
ment of Conservation office for information.

16) Kansas
A special permit for black-tailed prairie dog
control by poisoning .is required in Kansas.
Contact the Kansas Fish and Game Commission
to obtain this permlt

{7) California
Use of gastoxin® Tablets and Pellets for
chipmunk control is not legal in the state of
California.

8. Application Procedures For Fumlualinn of Beehlm Supers
and Other Bagkesping Equipment

gestoxine Tablets and Pellets may be used for the
control 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
fouibrood. The recommended dosage for this use of 30-
45 tablets or 150-225 peflets per 1000 cu. fi.

Fumigations may be performed i chambers at

atmospheric ‘pressure, under tarpauhns. ete., by

placing the fablets or peflets on trays or in moisture

permeable envelopes. Do not add more than 2 tablets or
o . . 24

10 pellets to each envelope. Honey from treated hives
or supers may only be used for bee food.

H. Rrotective Clothing

Wear dry gioves made of coiton or other material when
contact with tablets, pellets, or their dust is likely, Wash
hands after use.

1. Respiratory Protection
1. When Respiratory Proteclion Must Be Worn

NIOSH/MSHA approved respiratory protection fiiust be
worn during exposure to concentrations in excess of
permitted limfls or when concentrations are unkown.

2.-Permissible Gas Concentration Ranges for Respiralory
Protection Devices

A NIOSH/MSHA approved, fuli face gas mask -
hydrogen phosphide canister combination may be
used at levels up to 15 ppm or te escape from levels up
. 101500 ppm. Above 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. The
NIQSH/OSHA Pocket Guide, 8-85, DHEW /NIOSH 78-210,
lists these and other types of appraved respirators and
the concentration limits at which they may be used.

3. Requirements for availablilty of Respiratory Protection
Respiratory protection must be available at the site of
application in ¢case it is heeded when applying
gastoxin® from within the structure being fumigated.
An approved tull face gas mask - phosphine canister
combination or self-contained breathing apparatus
{SCBA) or its equivalent must be available al the site of
application. If SCBA or ifs equivaient is not available at
the application site, it must be available locafly, for
example, at a fire station or rescue squad.
Respiratory protection need not be available for
application from outside the area to be fumigated such

- as addition of tablets or pellets to automatic dispénsing
gdevices, efc.. if the exposures above the permitted

" exposure limit will not be encountered.

Respiratory protection need not be available for
gutdoor applications.

If monitoring equipment is not availablé on a farm and
application cannot be done from outside the structure,
an approved canister respirator must be warn duting
application from within the enclosed indoor area.

J. Placarding Fumigated Areas

- The applicator must placard or post all entrances to the

fumigated area with signs bearing:

1. The signal word “DANGER/PELIGRO” and the SKULL
and CROSSBONES symbol in red. _
2. The statement, “Area and/or commodity under
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fumigation, DO NOT ENTER/NO ENTRE".

. The statement “This sign may only be removed after
tHe commadity is completely aerated (contains 0.3 ppm
or less phosphine gas). If incompletely aerated

— B g2

ppm for finished foods. To guarantee compliance with
these tolerances. it is necessary to aerate these
commodities for 48 hours prior to offering them to the
consumer. =~

cémmodity is transferred to a new site, the new site
miust also be placarded and workers must not be
efposed to more than 0.3 ppm phosphine.”

4. The date and{ime fumigation begins and is completed.

5. Name of fummigant used. I h .
When plastic liners are used, longer aeration perieds
6. Name, address, telephone number of applicator. will probably be required to aerate the commodity

Al entyancesto a fumigated area must be placarded. Where down ta 0.3 ppm.
possitite, placards should be placed in advance of the
fumigation in order to keep unauthorized persons away.
For railroad hopper cars, placarding must be placed
securely on both sides of the car near the ladders and the han tolerance levels. the-commodity may be
next to the top hatch into which the fumigant is introduced. . gfr:plgz; tw nthg consumer régardless of ugfe abyove
Do not remove a plagard until the treated commedity is - holding periods.

aerated down to 0.3 ppm or less. Te determine whether
aerafipnis complete, each fumigated site or vehicie must be

2. Tobaceo
Tobacco must be aerated for at least three days (72
heurs) when fumigated in hogsheads and for at least
two days (48 hours) when fumigated in other containers.

3. As an alternative to these aeration periods, each
container of a treated commodity may be analyzgd for
residues using accepted analytical methods. If residues

M. Applicator and Worker Exposure

; : i imits

monitored and shown to contain 0.3 ppm or less hydrogen 1. Hydrogen Phosphide Exposure Limi

phosphide gas in the air space around and, when feasible, Exposure to hydrogen phosphide must not exceed the 8
in the'mass of the commodity. hour TWA of 0.3 ppm for applicators and workers

during application. Application is defined as the time

Transfer of incomplelely aerated commodity fo a new site is period covering the opening of the first container.

permissable, however, the new storage must be placarded ing the aporopriate dosage of fumigant and

if it contains more than 0.3 ppm hydragen phosphide. ?:Fopsli];lg%p the s?t% topbe fumigaiegd. All persgns in the
» Workers who handle incompletely aerated commodity rnust _ treated site and in adjacent indoor areas are covered

, be informed and appropriate measures must be taken (i.e. by this exposure standard.

ventilation or respiratory protection} to prevent exposures After apptication is completed worker or applicator

from exceeding the exposure limits for hydrogen phosphide. exposure must not exceed 0.3 ppm maximum concen-

Itis recommended that the person responsibie for removing iration. Such expostres may occur becavse of leakage
the placards be familiar with the physical, chemical and into enclosed areas from fumigation sites, during
toxicological properties of hydrogen phosphide. They reentry or during transfer of unaeraied commodity.
shouid also be knowledgeable in how to take gas readings, : 2. Appication of Fumigant

exposure limits, symptoms and first aid treatment for

. S Depending upon temperature and humidity, gastoxin€
hydrogen phqsphu:le poisoning. p Snd P

Tabiets and Pellets release hydrogen phosphide gas

K. Gas Detectlon Equipment ) ) slowly upon exposure to moisture from the air. This
There are several reliable devices marketed. One typeis the release is often slow enough to permit apﬁilcators to
hand pump when used in conjunction with the appropriate deposit fumigant in the desired areas and then vacatﬁ
detector tube. They are portable, simple devices and do not - the premiseswithout significant Bmgﬁ'f e iOTthe Qafs A
require intensive training or elaborate supporting equip- thefum:gatorsexposure gxceeds lhp. our TWA o1 0.
ment to operate. Furthermore, they are inexpensively ppm, approved‘ respiratory protect_lorr-musl be worn.
adaptable o remote monitoring procedures and will Gias concentration measurements for safety pu_rposes
measure concentrations of hydrogen phosphide in air in must be made using low level detector IUthS or Uth:f
trace dmounts on up. Use instructions are enclosed with suitable low level detection equipment. See the
each purchase. Consult your local supplier of such Industrial Hygiene Monitoring™ section below. Infor-
equipment or contact Bernardo Chemicals Lid. for more mation on hydrogen phosphide (phosphine, PHg)
information. detector fubes may be obiained from Bernardo .

L. Aeration of Fumlgated Commodities Chemicals Lid.
1. Foods and Feads 3. Leakage Irom Fumigated Sites . ' _
] Tlcl)?erances for hydrogen phosphide residues have Hydrogen phosphide is highly mabile and given
. e i rate seemingly gas tight
bee * established at 0.1 ppm for animal feeds and 0.01 . enough time may penet gly gas lig
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materials stich as concrete and cinder block. Therefore,
adjacent, enclosed areas likely to be occupied should
be examined to ensure thal significant leakage has not
occured. Sealing of the fumigated site and/or air flow
in the occupied areas should be used to reduce
exposure.

. RAeratlon and Reentry

if the area is t0 be entered after fumigation, if must be
aerated untif the level of hydrogen phosphide gas is 0.3
ppm or below. The area or site must be monitored to
ensure that liberation of gas from the tireated
commodity does not result in the development of
unacceptable levels of hydrogen phosphide. Do not
allow reentry into treated areas by any person before
this time unless protected by an approved respirator.

. Handling Unaerated Commodities

Trarisfer and processing of a treated commodity prior
to complete aeration is permissible, however, workers
must not be exposed to hydrogen phosphide in excess
of the permitted exposure limits.

. Industrial Hyglene Manitoring

It is recommened that hydrogen phosphide exposure
be documented in an operation log or manual for each
site and operation where expasure may occur. The
purpose of this monitoring is to prevent excessive
exposure and to determine when and where respiratory

protection is required. This monitoring is mandatory -

although once exposures have been adequately
characterized, subsequent monitoring is not routinely

required. However, spot checks should be made

occasionally, especially if conditions signiticantly
change or an unexpected garlic odor is detected. Gas
concentration measurements should be taken in the
worker's breathing zone. Monitoring is not required
outdoors.

. Enpineering Controls and Work Practices

if initial monitoring shows that warkers are exposed to
concentrations in excess of the permitied exposure
limits then engineering conirols (such as forced air
ventilation) and/or appropriate work practices should
be used where possible in an attempt to reduce
exposure to below permitted limits.

N. Storage and Disposal
1. Storage

Flasks should be stored in a dry, well ventilated area,
away from heat and under lock and key. Post as a
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 building
where humans or domestic animals reside. Keep aut of
reach of children.
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gastoxin®Tablets and Pellets are supplied in gas tight
resealable, aluminum flasks. Do not expose the
product inside flasks to atmospheric moisture any
longer than is necessary. Seal tightly before returning
opened flasks to storage. The shelf life of gastoxin®js
virtually unlimited if the containers are tightly sealed.

Flasks should not be stored at sub-zero temperatures

because this will increase the possibility of an ignition
{flash) when opened.

. Disposal of Unreacted or Pariially Reacled Tablets or Peilels

{trom spills, leaking flasks or other sources) Unreacted

or partially reacted gastoxin® Pellels or gastoxin®

Tablets are acutely hazardous. Improper disposal of

these products is a violation of federal law. i these
products cannot be disposed of by ordinary use or
according to the instructions that follow, contact your
state pesticide or environmental control agency or the
hazardous waste representative at the nearest EPA
regional office for guidance. Do nof contaminate water
by disposal. .

Some local and stale waste disposal regulations may
vary from the following recommendations. Disposal
procedures should be reviewed with appropriate
authorities 1o ensure compliance with local regula-
tions.

FOR SPECIFIC INSTRUCTIONS SEE “SPILL AND LEAK
PROCEDURES" ON PAGE 31 OF THIS MANUAL.

. Diaposal of Pellet or Tabiel Dust Following a Space

Fumigatlon
a. Genaral

If properly exposed. the residual dust remaining

after a fumigation with gastoxin® will be a grayish

white, spent, nonhazardous waste and will contain

only a small amount of unreacted aluminum

phosphide. However, residual dust from incomplete-
ly exposed peliets or tablets (See “Exposure Guide™

- on page 10 of this manual) wil{ require special care.

Confinement of parlizily spent residual dust, asina

closed container, or collection and storage of large
quantities of this dust may resulf in a fire hazard.

Small amount of hydrogen phosphide, and confine-
ment of the gas may result in'a flash, UNLESS IT
CAN BE DETERMINED WITH CERTAINTY THAT THIS
DUST 1S SPENT IT MUST BE HELD FOR SEVERAL
DAYS BEYOND THE REQUIRED EXPOSURE TIME
PRIOR TO DISPOSAL OR THE WET METHOD (SEE
BELOW) OF DEACTIVATION MUST BE USED. IF THE
DUST RETAINS ANY OF ITS GREENISH COLOR THE
WET METHQD IS RECOMMENDED.

b, Dry Methed.
In open areas, small amounts (up to 5 flasks) of
residual dust may be disposed of on site by burial or
23
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by spreading over the land surface away from

o Q. Spill and Leak P et
inhabited buildings. Up to 3 flasks of this residual pif and Leak Procectires

dust (4 to 7 Ibs.) may be collected in & one gallon . 1. General

bucket for holding or disposal. Larger amounts of
residual dust may be collected in a porous cloth bag
(burlap, cotton, etc.) for hoiding and/or transporta-
tion to a suitable disposal site. Do not put more than
one half case (8 flasks of tablet or 10 flasks of
pelets) of residual dust in each bag. Always
transport these bags in an open vehicle. Do not pile
bags. CAUTION: Do not use this method fordust that
still retains some of its original greenish color.
Never confine, dispose of or store residual dustin
closed containers such as dumpsters, drums or
_ plastic bags.

Spent residual dust from gastoxin® may be
collected dnd disposed of at a sanitary fandfill,
approved pesticide inciferator or other approved

sites or by other procedures approved by federal,

state and local authorities.
Do not dispose of dust in a toilet.
. Wel Method

Fill with an appropriate sized metal container 2/3 '

full with water. For each gallon of water add 1/4 cup .
of fow sudsing detergent or surfactant. Use no less

than 10 gallons of water/detergent sofution for gach
case of spent material. Stowly pour the dustinto the
container as the water is stirred. Wear appropriate
respiratory protection. DO NOT COVER THE CONTAIN-
ER AT ANY TIME. This must be done outdoors or in
front of an adequate fan that exhausts :mmedlaleiy
outside.

Dispose of the water/dust mixture {slurry) {with or
without preliminary pouring ouf of excess water) in
.a sanitary landfill or other suitable burial site.
approved by local authaorities. Where permissible,
the slurry may be poured out on the ground. If n‘ls
held 36 hours it may be peured into a storm sewer.

4, lJIs asal of Emply Flasks

athod One: Triple rinse flasks and stoppers with
water. Then offer for recycling or reconditioning, or
puncture and dispose of them by other procedures
approved by state and local authorities.

. Method Two: Remove lids and place empty flasks.

outdoars or in structures. being fumigated until
residuein flasks is reacted. Puncture and dispase of
them in other procedures approved by state and
local authorities. .
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A spill other than incidental {o application or normal
handling or punctured flasks, can produce high levels
of gas. and therefore, attending personnef must wear a
SCBA or its equivalen! when the concentrations of
hydrogen phosphide gas is unknown. f the concentra-
tion is known, other RIGSH/MSHA approved respiratory
protection can be worn. Wear dry cotion gloves when
handling spilled material

. Oamage io Fiberboard Case

Check aluminum flasks. If they are damaged handle as
described below. I theyareundamaged return them to
cardboard cartons or other suitable packaging which
complies with DOT regulations.

. Leaking Flask Procedures

If aluminum flasks have been punciured or damaged
causing a leak, the product may be immediately used,
the container may be temporarily repaired with
aluminum tape or the gastoxin® may be transierred
from the damaged flask to a sound melal containes
which shouild be sealed and properly labeled zs
aluminum phosphide. Transport the damaged con-
tainers to an area suitable for pesticide storage for
inspection, Fusiher instrugtions and recommencdations
may be obtained. if required, from Bernardo Chemicals
Lid.

Handle empty damaged ¢ontainers as described under
“Disposal of Empty Flasks™ above.

. Spill Procedures

Do not flush spiliage down drain with water. DQ NOT
use water al anylime to ciean up 2 spill. Water in
contact with unreacted tablets or pellets will rapidfy
accelerate the production of hydrogen phosphide gas
and could cause spontaneous ignition of the gas. If the
spill is only a few minutes old and is not contaminated
by other materials, collect the spillage and place it
back into original flask or other sound metal container
and . tighten the cap. if possible. use immediately.
CAUTION: AN IGNITION MAY OCCUR WHEN THESE
CONTAINERS ARE REQPENED. -

[T the spitled material is contaminaled or has begun i
visibly decompose. gather it up and place it info open
top. periorated gallon cans and process immediately.

Do not add mere than about ong flask {2 to 3ibs.} of
spilled material to the bucket.lf on-site deactivatiormis
not feasible. these open containers shouid be
transported in openvehicles to a suitable area away
from occupied buildings. Wet or dry deaclivation may
then be carried out as described in the section
immediately below.

3.
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5. Beaclivation and Disposal of Unreacted or Partially Reacted
. Tablets or Pellets

a, Wet Method ,
‘Transpost material by hand or in open vehicles to
open airaway from occupied structures. Fill a drum
213 full with water, - -

Add 1/4 cup of low sudsing detergent or suriactant
in each gallon of water. Each ffask of tablets or
pellets should be mixed with no less than 1 gallon of
water/detergent solution, Slowly pour the materia
into the water as it is stirred. Stir otcasionally
thereafter for at least 36 hours. Wear appropriate
respiratory protection. DO NOT COVER THE CON-
TAINER. IF THE CONTAINER IS COVERED THE
HYDROGEN PHOSPHIDE BEING GENERATED WILL BE
CONFINED AND WILL DECOMPOSE EXPLOSIVELY.
The wet method of deactivation is the method of
choice for quantities in excess of 5 flasks (10to 15
Ibs.) it is safe to dispose of this slurry.

Dispose of the resulting deactivated sturry, with or
without preliminary pouring out of excess water, at
a sanitary landfill or other suitable burial site
approved by local authorities, Where permissible
this sturry may be poured into a storm sewer or out
onto the ground

b. Bry Method
As an alternative to the wet method, when
permissible smail amounts (up to 5 flasks) of
partially reacted or unreacted material may be
spread out in an open, secure area away from
occupied buildings to be deactivated by atmospheric
moisture. . '

NOTE: Never place pellets, tablets, their dust or the

dust/water sturry in a confined container such as a

closed drum or plastic bags. Any hydrogen

phosphide generated will be confined and may
- _decompose explosively,

GPM-1.D0C . |
GPM-2.00C : ; -
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