
F.lease raa Instructions on raversa before comn/etJna orm. orm ~Dorove . F A d OMBN o. . \oorova eXOI s . 8·9 .. ' §R ... United States . eglstratlOn opp Identifier ,Number 

&EPA Environmental Protection Agency Amendment J2c3~4xx Washi,ngton. DC 20460 Other .. - .- . 

Application for Pesticide - Section r 
1 ~ 'c~mp8nY/Prod'uct N~mber 2. -EPA Product Man8gar 3. Proposed Classification 

43743-2 C. Welch 
DNone Q Restricted 

I 
4. Comp~lny/Product (Name) PM# 

GAS TOXIN Fumi.gation Pel ets _~21 

5. Name"and Address of Applicant Ilnclude ZIP C~de)' 6. Expedited Review. In accordance with FIFRA Section 3 (c)(31 
. Bernardo Chemicals', LTD. . (b)(i), my product is similar or identical in composition and labeling 

P.O. Box ·1632 
-- . 

- to: 
Turlock, CA 95381 EPA Reg. No; D .: MAfl-71>: 

, ChBck if this is a new address ROSERT, M. ,SIELAiY Product Name 

~! .len u~ ':;;X;.':,~Vction - II 

-[1 ~Amendment ... Explain-below_, - ~.-,.- .--~...:- - ~ ._ ..... ,_.-...... , .. - - _. 0 Rnal printed labels jn respons'llJl1~ .. - .... ~ 

0 Resubmission in response to Agency letter dated 0 
Agency lener dated Af.'C.ql7o, 
"Me Too" Application. '4!(W 

0 Notification - Explain below. 0 Other - Explain below. 6'9y/ 

Explanation: Use additional page(s) if necessary. (For section I and Section 11.) 

~otification of change 'of packaging and address change per PR Notice 95-2. This notification is consistent with the provisions of PB 
1'!oticc 95-2 and EPA regulations at 40 CFR 152.46, and no other changes have been made to the labeling or the confidential statement 0 

onnula of tllis product. I understand that it is a violation of 18 U.S.C. Sec. 1001 to willfully make any false statement to EPA. I furthe] 
~nderstand that if this notification is not consistent with the tcnns of PR Notice 95-2 and 40 CFR 152.46, this product may be in violation 0 

Im<1:I A and the company may be subject to enforcement action and penalties under s<:ctions 12 and 1~ ofFIFRA. 

Section - III 
1. Mtlterilll This Product Will Be Packaged In: 

Child·ResistBnt Packaging Unit Packaging Water Soluble Packaging 2. Type of Container 

BYes' BYes a Yes §~~ No X No. 
Plastic No Glass 

• Certification must If "Yes" No. per If "Yes" No. per . Paper 
Unit Packaging wgt. container Package wgt container Other (Specify) 

be submitted 
I 

3. Location of Net Contents Information 4. Size(s) Retail Container 5. Location of Label Directions 

[] o Container 
@ On Label 

Label 2.2 Ibs. On Labeling accompanying product 

6. Manner in Which Label is Affixed to Product § Lithograph 0 Other 
Paper ftlue_d 
Stenci ed 

Section - IV 
1. Contact Point (Complete items dirsct/y bslow for idontification of individual to bs contactsd# H n6c8ssary~ to prOCBSS this application.) 

Name Title Telephone No. (Include Area Code) 

Robert M. Sie1aty Company Representative. 703-415~4600 

Certification 6. Date Application 

I certify that the statements I have made on this form and ell attachments thereto are true, accurate and complete. Received 

I acknowledge that any knowingly false or misleading statement may be punishable by fine or .ime,risonment or ' , 'i$tamped) , 
both under applicable law. ~ , , 

2.SiC'~J/I..£~* 
3. Title 

C co II II •• 

• • · 
Representative 

' , • • 
Company , , 

• " , ( ( ( C C 

• • ... • .. 
4. Typed Nama 

/. 1 
U 5. Date • • .. C t: II ( • 

• • 
Robert M. S~e aty February 26, 1997 • • " • " c 

• ee 

• • • ... . . EPA Form 8570·1 {Rev. 8~94) PrevIous edItions are obsolete . White - EPA File Copy (origtnall ••• Velll'lw· Applicant Copy 
• • 



., 

@ 

c 
•• 

~ .. 
tI) 

en 
I­
w ..... ..... 
w 
0-

:2: 
o 

~ 
(!J -

ca~ =u. 

. 

#.$ 
~M 

;~ 

, 

"" U 
, 

:2 , 
~ 
~ 
0 
-'" a. 
E 
~ 
0 

'r; 
~ -
~2 
:offi 
&'0 
m~ 

EO, 
mE; 

~~ 
",-" 

0 n:: 
C) 
::J 
w 
a. 

qt 
Z 
0 
~ 
0 
a. 

qt 
n:: 
W 
C) 
Z 
« 
Cl 

• •• • . . .. 

,< (' ( 
< < 

< < < 
< 



RESTRICTED USE PESTICIDE 
DUE TO ACUTE INHALATION 
TOXICITY OF HIGHLY TOXIC 

HYDROGEN PHOSPHIDE. 
(PHOSPHINE, PH

3
) GAS 

For retail 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 tne certified applicator. Physical 
presence means on site or on the premises. Read· 
and follow the label and the Bernardo 'Chemicals, 
Ltd. product manual which cO'ntains complete 
instructions for the safe use of this pesticide. 

APPLICATION 
PROCEDURES FOR 

gastoxin® 
TABLETS 
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HYDROGEN PHOSPHIDE FUMIGANTS FOR USE 
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I. INTRODUCTION 

A. Introduclion 
This booklet has been prepared to assisl the user in the safe 
and effective handling of gasloxin® tablets and pellets. As 
all Fumigants are toxic to man and animals if not properly 
used. all directions for use must be carefully followed. If 
this is done. the product can be safely handled and effective 
insect control will be obtained. 
B. Produci Description 
Both gastoxln® Pellets and gasloxln® Tablets are a 
mixture of aluminum phosphide (S7%byweight), ammonium 
carbamate and urea which is pressed into tablet and/or 
pellet form. The nearly spherical pellets are about 3/8" 
(9,5mm) in diameter anI) weigh 0.6 grams each. The tablets 
are either disc shaped 4/5" (20mm) in diameter and 1/5" 
(~mm) thickf or spherical in shape S/S" (1 6 mm) in 
di'ameter) and weigh 3.0 grams each. A pellet will produce 
about 0.2 gram hydrogen phosphide, the tablet about 1.0 
gram. Both react With atmospheric moisture to produce 

. hydrogen phosphide (PH3) in the following way: 
ALP + 3 H20 -} Al(OHj3 + PH3 t 

Warm, humid air accelerates the reaction while cool, dry air 
has the opposite effect. For example. when moisture and 
temperature of the fumigated commodity are high. 
decomposition of gasloxin®may be complete in less than 3 
days. However, at moderate temperatures and low 
humidities, decompostion may requireS days or more. This 
reaction starts slowly, gradually accelerates and then 
lapers off again as Ihe aluminum phosphide is spent. 
gasloxin® Pellets and Tablets also contain ammonium 
carbamate which liberates ammonia and carbon dioxide as 
follows: 

NH2COONH4 ..... 2Nfl3t + C02 t 
These gases are essentially nOlifiammable and act as 
inerting agents to reduce fire hazards. The ammonia gas 
also serves as a warning agent. 
Spent gasloxin® is a gray-white powder composed almost 
entirely of aluminum hydroxide and other approved inert 
ingredients. If properly exposed. the spent gasloxin® will 
normally contain only a small amount of unreacted 
aluminum phosphide and may be disposed of without 
hazard. It is not considered a hazardous waste. However, 
the partially spent residue from incompletely exposed 
gasloxin® 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 pellets 
are packaged 1660 to a flask . 
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Hydrogen phosphide, more commonly referred to as 
phosphine (PH3), is a colorless gas which is toxic to insects, 
humans, and other forms of animal life. It is very mobile 
with a high vapor pressure. Thus, the combination of high. 
molecular activity, vapor pressure and toxicity to insects at 
low dosages accounts for its wide acceptance as a 
fumigant. 
D. Safety Recommendallons 

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

2. Never work alone when applying fumigant within the 
storage structure. 

:i. Never allow uninstructed persons to handle ga.toxln~. 
4. Approved respiratory 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 table~, pellets or their dust 
is likely. . 

6. It is preferable to open fumigant containers in open air 
or near a fan that exhausts immediately outside. Never 
open in a flammable atmosphere. 

7. Do not allow gastoxln~ to contact liquid water or to 
pile up. . . 

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

9. Post "DANGER" signs on fumigated areas. 
10 .Notify appropriate company employees, an~ provide 

relevant safety iriformation to local officials;annually 
for use in the event of an emergency. 

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

12. Exposure to hydrogen phosphide must not exceed the8 
hour TWA of 0.3 ppm during application or a maximum 

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

13. Fumigated finished foods and feeds must be aerated 48 
hours prior ttl offering 10 Ihe end customer. 

14. Transfer of a treated commodity to another site 
without complete aeration (down to 0.3 ppm maximum) 
is permissible provided the new site is placarded. 

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

16. Keep containers tightly closed except when removing 
product 

17 .00 not r8)Jse aluminum phosphide containers 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 recomme.nds that any employees 
developing-the above condition be referred for medical 
attention. 
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II. PRECAUTIONARY STATEMENTS 

A.HAlAROS TO HUMANS AND DOMESTIC ANIMALS 
Keep Out 01 Reach 01 Children 
DANGER· POiSON 
Aluminum phosphide pellets, tablet~ 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 handling 
aluminum phosphide fumigants. When ·the container is 
opened gastoxin® Tablets or Pellets' will begin to release 
hydrogen phoshide (phosphine) Which is 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 monitoring procedure. Pure hydrogen phos­
phide gas is odorless,. the odor is due to a contaminant. 
Since an odor may not be ,detected under certain c)r- . 
GUm stances , the absence of a garlic odor does not mean 
that hydrogen phosphide gas is absent. Observe proper 
application, aeration, reentry and disposal procedures 
specified elsewhere in the labeling to prevent overexposure. 
FREQUENT EXPOSURE TO CONCENTRA nONS ABOVE 
PERMISSIBLE LEVELS OVER A PERIOD OF DAYS OR WEEKS 
MAY CAUSE POISONING. . 
B. Statement 01 Practical Treatment 
Symptons of overexposure to hydrogen phoi\lilide are 
headache, dizziness, nausea, difficult breathing, vomiting 
and diarrhea. In all cases of overexpbsijre get medical 
attention immediately. Take victim to a doctor or emergency 
treatment facility. 

1. If gas or rlustfrom tablets or pellets is inhaled: Get exposed 
person to fresh air. Keep warm and make sure person 
can breathe freely. If .breathing has stopped, give 
artificial respiration by mouth·to-nlOuth or other 
means of resuscitation .. Do not give anything by mouth 
to an unconscious person. 

2. If the pellets, tablets or their dust are swallowed: Orink 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 il victim is unconscious or not alert. 

3. If pellets, tablets orthelr dust gets on skin orclDthlng: Brush 
or shake material oft clothing and 'shoes in well 
ventilated area. Allow clothing to aerate in a ventilated 
area prior to laundering. Do not leave contaminated 
clothing in occupied and/or confined area such as 
automobiles. vans, motel rooms, homes, etC. Wash 
contaminated skin thoroughly with soap and .water. 

4. II dusl from the pellets or tablets gets in eyes: Flush with 
plenty of water. Get medical attention .. 

C. Note 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 phosphide (phosphine) gas. 
Mild exposure by inhalation causes malaise (indefinite 
feeling of sickness), ringing of ears, fatigue. nausea and 
pressure in chest which ale relieved by removal to fresh air. 
Moderate pOisoning causes weakness, vomiting, epigastric 
pain (pain just above the stomach), chest pain. diarrhia and 
dyspnea (difficulty in breathing). Symptoms of severe 
poisoning may occur within a few hours or up to 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 symptons but 
damage to the viscera (body cavity oorgans) is more 
common. Hydrogen phosphide poisoning mayresult in (1) 
pulmonary edema, (2) liver elevated serum. GOT. LDH and 
alkaline p~osphatase, reduced prothrombin. hemorrhage 
and jaundice (yellow skin color) and (3) kidney hematuria 
(blood in urine) and anuria (abnormal or lack of urination). 
Pathology is characteristic of hypoxia (oxygen deficiency 
in body tissue). Frequent exposure over a period of days or 
weeks may cause poisoning. Trealment 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 to make their 
appearance), the following is suggested: 
a. Complete rest 1-2 days during which the patient 

must be kept quiet and wa;m. 
b. Il the patient suffers. from vomiting or increased -

blood sugar, appropriate solutions should be admin­
istered. Treatment with oxygen is recommended as 
is the administration of cardiac and circulatory· 
stimulants. 

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 pulmonary edema. venesection 
should be performed under vein pressure control. 
Heart glycosides (LV.) can be used in case of hemo­
concentration. Venesection may result in shock. In 
the case of progressive edema of the lungs. 
immediately intubate and remove edema fluidcand 
administer bxygen over·pressure respiration. as 
well as any measures required for shock treatment. 
In case of kidney failure, extracorporeal hemo-
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dialysis is necessary. There is no specific antidote 
known for this poisoning. 

c. If pellets 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 Hazard. 

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 ga.toxln® Tablets or 
Pellets in open air or near a fan which exhausts outside 
immediately. Never open in a flammable atmosphere 
because on rare occasions 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 exposure to hydrogen phosphide gas. Pure 
hydrogen phosphide gas is practically insoluble in water 
and oils and is stable at normal f.umigation 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 
alloys, and precious metals such as gold and silver are 
susceptible to corrosion by hydrogen phosphide. Thus, 
small electric motors~ smoke detectors. brass sprinkler 
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 meta lie salts and therefore. sensitive items such as 
photographic film, some inorganic pigments, etc. should 
not be exposed. 

III. DIRECTIONS FOR USE 

A. General 

1. It is a violation of federal law to use this product in a 
manner inconsistent with its labeling. ga.toxln" 
Tablets and Pellets are Restricted Use Pesticides due to 
the acute inhalation toxicity of hydrogen phosphide 
(phosphine, PH3) gas. For tetail 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. gasloxln® is a highly hazardous material and may be 
used only by individuals trained in its proper use. 
Before using. read and follow the label precau\ionsand 
directions on the label and in labeling. 
Additional copies of this manual are available from: 

BERNARDO CHEMICALS L TO. 
4646 Poplar Ave 

Memphis. TN 38117 
Telephone: (901) 767-4822 

Fax; (901) 767.4901 

3. At least two trained persons must be present when 
gasloxin® Pellets or gasloxln® Tablets are applied 
from wilhin the space being treated or during reentry 
into a fumigated or partially aerated site. Only one 
trained person is required when the fumigant is applied 
from outside the area to be treated. 

4. Prior to applying this product. you must inspect the 
storage structure to determine if it can be made 
sufficiently gas tight. Decide how personal exposure 
monitoring should be conducted. Notify appropriate 
company employees and provide relevant safety 
information to local officials annually for use in the 
event of an emergency. Apply this fumigant in an 
effective and safe manner including emergency 
procedures. etc. 

5. Ship holds. ba·rges. containers on ships. railroad cars 
and containers shipped piggyback by rail may be 
fumigated intransil. However. fumigated trucks. vans. 
trailers and similar !ram,port vehicles cannot be moved 
over public roads orhighways until they are aerated. 

6. Pellets and/or tablels or their reacted residues must 
not come into contact with any processed food with the 
EXCEP.TION that both can be added directly to processed 
brewers rice. malt. and corn grits used in the m.anufacture 
'of beer. 

7. Protect copper. silver. gold. and their alloys from 
corrosive exposure to hydrogen phosphide. 

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

B. Efficacy 
Complete control of listed insect pests is frequently not 
achieved. Factors contributing to less than 100%control are 
gas leakage. poor gas distribution. unfavorable exposure 
conditions. etc. In addition. some insects are less susceptible 
to hydrogen phosphide than others. To maximize control. 
extreme care must be observed in sealing. higher dosages 
must be used. exposure periods must be lengthened. proper 
application procedures must be followed. and temperature 
and humidity must be favorable. 

6 

,," 

C. Use Pattern 

1. IMIlCll'Ilsis 

Both gastoxln® peUets and tablets are registered with 
tfle U.S. Environmental Protection Agency as an aid In 
tfle control of the following: 
almond moth khapra beetle 
angoumois grain moth lesser grain borer 
bean weevil maize weevil 
cadelle Mediterranean flour moth 
cereal leaf beetle pink bollworm 
cigarette beetle raisin moth 
confused flour beetle red flour beetle 
dermestid beetles rice weevil 
dried fruit beetle rusty grain beetle 
dried fruit moth saw-toothed grain beetle 
European 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 beetle with tracheal' mite 
Hessian fly Indian meal moth 

2. Commodities 

Both gsstoxln®. Pellets arid Tablets. are registered by 
EPA for the fumrgallOn of the folloWing commodities. 
a. !law Agricultural Commodities 
. almonds 

barley 
Brazil nuts 
cashews 
canola 
cocoa beans 
coffee beans 
corn 
coftonseed 
dates 
filberts 
flower seed 

. grass seed 
millet 
oats 
peanuts 

b. Proc:iJa;ed FOOd3 

pistachio nuts 
popcorn 
rice 
rye 
safflower seed 
sesame .se~d 
seed & pod vegetables 
sorghum 
soybeans 
sunflowerlseeds 

. triticale 
vegetable seed (except 
soybeans) 
walnuts 
wheat- ... -
pecans 

The lisfed {lrocessed foods may be fumigated with 
gsatoxln®. Under no condition shalf any processed 
food or bagged commodity come in contact with 
g8stoxln® tablets, pellets or residual dust except 
that gasloxln® may be added directly to processed 
brewers rice, malt and corn grits for use in the 
manufacture of beer. 

7 .. , , • 

, , 

. " •• • 
1& c: 0: c: 

• " /11 • • • •• 

........ 
• • • . 

" 



Processed candy and sugar 
Cereal flours and bakery,mixes 
Cereal foods (including'cookies, crackers, macaroni, 

noodles, pasta, pretzels, snack foods alfd 
spaghetti) , 

Processed cereal grains (Including milled fractions 
and packaged cereals) 

Cheese and cheese by-products . 
Chocolate and chocolate products (assorted 

chocolate, chocolatejiquor, cocoa, cocoa powder, 
dark chocolate coating -lind milk chocol~te 

Processed coffee 
Corn grits ': 
Cured, dried and processed meat proOuctJ an(! 

dried fish 
,Oates . 
Dried eggs and egg yolk solids 
Dried milk, dried.powdered milk, non~alry creaMers, 

and nonfat dried milk' . , 
Oried or dehydrated vegetables (beans. carrots, 
, lentils, peas. potato 110ur. potato products, 

and spinach" • 
Dried or dehydrated fruits (apples, dates, figs, 

peaches; pears, prunes. raisins aod sultanaq) 
figs . 
Malt 

·.Peanuts. 'f 
,Processed herbs, spices .. seasonings, and 
, condiments : 
~rocessed nuts (almonds, apricot kernels, BrazH 

nuts, cashews. Iilberts, pecans, pistachio nuts, 
and walnuts) 

Processed oats (including oatmeal) 
Rice (brewers rice grits. enriched and llORshed. 

wild rice) , 
Soybean flour and milled fractions 
Processed tea ,,' 
Yeast (including primary yeast) , 

c. ' Animal Feed and ,Feed Ingredients, 
d. Honfood Products 

Animal hide 
Clothing 

, Processed or unprocessed cotton, wool and other 
natural fibers or cloth 

Feathers 
Furs 
Human hair, rubberized hair, vuli:anlzed hair. 

mohair 
Leather products 
Tobacco 
WOOd, cut trees, wood chips and wood and bamboo 

products 
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Paper and paper products 
Dried plants and flowers 
Seeds (grass seeds, ornamental herbaceous, planf 

seed and vegetable seed) 
Straw or hay 

D. DOSllge Guide 

Since hydrogen phcsphide is a mobilt: 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 commodity it 
contains. For example, the same amount of g •• toxln" is 
required to treat a 33,000 bushel silo whether it is full or not. 
The following dosage ranges are allowed for bulk and space 
fumigations. 

, PRODUCT 

Pellets 
Tablets 

DOSAGE GUIDE 

PER 1000 CU.FT. 
(28.32 CU.M.) 

'100-725 
20-145 

, PER 1000 BU. 
STORAGE CAPACITY 

125-905 
25-180 

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

These dosages should not be exceeded. It is important to 
realize that shortened exposure' period cannot be 
compensated for with an increased dosage. 
The wide dosage ranges Usted above are designated to 
accommodate the variety of fumigation situations 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 
concenfrations, throughout. It is more difficult 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 bllunifohnly 
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 various types of fumigations. 
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RECOMMENDED DOSAGES FOR SEVERAL TYPES OF FUMIGATIONS 
TYPE OF DOSAGE RANGE UNIT OF 

FUMIGATION PELLETS TABLETS VOLUME' 
1. Space (Including packaged Commodities) 

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 
D. Stored Tobacco 100·200 20-40 1000 CU. FT. 

2. Bulk Stored Commodities 
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 50-90 1000 Bushels 
C. Flat Storage 250-725 50-145 1000 CU. FT. 
(Loose Construc- 325-900 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 40·90 1000 Bushels 
F. Bunkers, Tarped 150·350 30-70 1000 CU. FT. 
Ground Storage 200-450 40-90 1000 Bushels 
G. Barges 150-400 30-80 1000 CU. FT. 

200-375 40-75 1000 Bushels 
H. Shipholds 150-340 30·66 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 loose construction. 

E.Sealing 
There are many factors affecting a fumigation but most are 
minor compared,lo sealing. Proper sealing is necessary to 
insure effective control of ins.ects and to protect man and 
other forms of life' in adjoinfng enclosed areas from 
hydrogen phosphide during the fumigation. Proper sealing 
must include the closure of all openings except tiny holes or 
narrow cracks that are very difficult to seal. Maximum 
results. however. can be achieved if ev~n'these are sealed. 
Polyethylene sheeting and masking or duct tape are 
adequa!e sealing materials. Contact Ijernardo.Chemicals 
Ltd. Jor additional information. 
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F. Expoju~e Guidelines 

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

Temperatures to 
Which Fumigation 

and/or Insects Pellets Tablets 
Are Exposed 

Below 40 F (5 C) Do Not Fumigate 00 Not Fumigate 
40 F-53 F (5·12 C) 8 days (192 hrs) 10 days (240 hrs.) 
54 F-59 F (12·15 C) 4 days (96 hrs.) 5 days (120 hrs.) 
60 F-68 F (15-20 C) 3 days (72 hrs.) 4 days (96 hrs.) 
Above 68 F (20 C) 2 days (48 hrs.) 3 days (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. It is necessary to 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. 
There is little 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 particularly in the fumigation of bulk 
commodity contained in large storages. 
When pellets or tablets are not uniformly added to a bulk 
commodity mass (i.e. surface application or shallow 
probing) exposure times must be substantially lengthened 
to allow penetration of gas throughout the commodity. As a 
"rule of thumb" a minimum of 1 day should be added to the 
exposure time listed on this page for each 10 feet the gas 
must penetrate downward. It is preferable to add 2days for 
each 10 feet. 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 commodity 
as well as reduce hazards in the diposal of spent aluminum 
phosphide products remaining after space fumigations. 
Temperature and humidity to which gasfoxTii® Pellets and 
Tablets are exposed are important to this determination 
since both lower temperatures and/or dry air retard gas 
release. 
Consequently. exposure periods recommended in the table 
are minimum periods and may not beadequate to control all 
stored product pests under all conditions. This is particularly 
true at lower ters'peratures (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 
levels. Grain at 70 F (21 C) and 12 percent moisture provides 
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more than adequate conditions for fumigation. 
ff the temperature to which the insects are exposed is 
warmer than the temperature to which the pellets or tablets 
are exposed (this may occur during a winter space 
fumigation). it maybe possible to obtain an effective insect 
kill before the fumigant is totally spent. In this event t IS 
permissible to conclude a space fumigation assoon a~ an 
effective kill has been achIeved. however In this event the 
pellets or tablets must be deactivated prior to disposal. See 
deactivation instructions on page 29 of this manual. 
Whenever possible, exposure periods should exceed 
minimum periods listed above. Remember. the key to 
effective results lies with correct dosage. tong exposure. 
periods. proper application procedures and well sealed 
enclosures. 
G. Application Procedures 

1. General Statement 
The following instructions ·are intended to provide 
general guidelines for typical fumigations. These 
instructions are not intended to cover every type of 
situation rior are they meant to be restrictive. Other 
procedures may be used if they are safe, effective. ~nd 
consistent with the properties of alumrnum phosphide 
products. 

2. Application Procedures for Oirect Adrlilinn of Pellets or 
Tablets to Bulk Commodities 
a. Commodities: listed raw agricultural commodities. 

seeds. wbod chips. animal feed and malt and corn 
grits used in the manufacture of beer. 

b. Siorage Siructures: Bins, tanks. silos, granaries. fial 
storage. bunkers. bulk rail cars, elc. 

c. Procedures for Vertical Siorage: (concrete uprightbins 
and other silo type bins that can be qUickly 
transferred) 

(1) For best results all cracks and openings with the 
exemption 01 fill openings shouk! be closed or 
sealed prior to fumigating the bin. To this end. 
vents near the bin top connecting adjacent bins 
should be sealed prior to the fumigation. If the 
bin is entered to seal these openings after Ihe 
fumigant has been added. proper respiratory 
protection musl be worn. 

(2) Determine minimum exposure time based on 
commodity temperature and moisture. At 
commodHy moistures of below 11.5%. exposure 
periods should be extended to obtain complete 
reaction 01 the fumigant. 

(3) Calculate the number of pellets or lablets needed 
and the rate at which they must be added based 

. upon the rate at which the bin wi« be filled. 
(4) Pellets or tablets may be applied by hand or by 

automatic dispenser on the headhouselgallery 
belt or inlo the fill opening. An automalic 
dispenser may also be used to add fumigant into 
ttle upleg of the eJevaJor. Add fumigant in as 
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continuous a manner as possible to the com­
modity stream. 

(5) Seallhe bin deck openings after ttle application 
is complete. 

(6) Vertical bins ca" also be fumigated by deep 
probiJg. 

(7) Bins requiring more than 24 hours to fill should 
not be fumigaled-il¥ direct addition as the bin is 

. filled. These bins must be lumigated by probing. 
surface application., or other appropriate 
methods. 

(8) Post "DANGER" placards on all entrances and on 
the discharge gate. 

(9) Bins needn't be aerated until they are transferred. 
Workers musl not be over exposed during this 
transfer. 

d. Procedures for Flat Storage: (rectangular shaped bins. 
tanks. farm style bins and other horizontal bins) 

(1) Check the storage for tightness. 

(2) To the extent practical seal any vents. cracks or 
other sources ot leaks .. 

(3) Determine application procedure to be used. This 
can include Shallow probing. deep probing. 
umform addition as the bin is filled. or surface 
application, 

Bins requiring more than 24 hours to fill should 
not be fumigated by addition as the bin is filled 
since large ouantities 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 pellets or tablets per probe is determined by 
dividing the total number of pellets or tablets by 
the total number 01 probings. Pellets or tablets 
will be dropped into the probes at intervals as the 
probe is withdrawn. Releasing all Ihe fumigant 
into the probe at once may retard the production 
of hydrogen phosphide and might cause an' 
ignition of gas trapped in the clump of pellets or 
tablets. 

Surface application can be used if:to.Dir can be 
made sufficiently gas tight to contain the 
fumIgant long enough lor it to penetrate through­
out.ln this instance it is advisable to place 114 of 
the dosage in the floor level aeration ducts. This 
fumigant must not contact liquid phase water. 

(4) Determine dosage and exposure time. The 
dosage will depend in large part on a combination 
of the tightness of the seal, the application 
procedure and the grain deplh. The poorer the 
seal and the further the gas must penetrate 10 
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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. To the extent 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 complete 
reaction of the fumigant.' 

(5) Arrange enough applicators and other workers 
to compl~te the job quickly en9ugh 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, It is 
often advisable to wear approved respiratory 
protection from start to finish. Monitoring with a 
suitable detection device is required to assure 
that the 0.3 ppm 8 hour TWA is not exceeded. See 
"Industrial !iygiene M.onitoring" section on page 
28 of this manual. 

(6) It is often advisable as an additional sealing 
measure 10 cover the commodity with plastic 
tarps. 

(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. 

e. Procedures for Bunkers and Other Outdoor Tarped 
. Commodities: 
(1) See steps "3" and "4" in section ud" 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 in·the tarp 
or the tarp can be spread over the commodity 
after application. Seal sl.its after application. 

(4) Post "DANGER" placards. 
(5) This ·is an outdoor application so safety 

monitoring and respiratory equipment are not 
required. 

f. Procedures for Rail Cars, Containers, Trucks and Other 
Transport Vehicles: 
Rail cars, containers, trucks. and other transport 
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vehicles loaded with bulk commodities to which 
gastoxln® Tablets or Pellets may be added are 
treated in essentially the same way as any other 
storage facility. gastoxln® may be added as the 
vehicle is being filled, the dose may be scattered 
over the surface after loading has been completed 
or the tablets or pellets may be probed below the 
surface. Carefully seal any vents, cracks. or other 
leaks particularly if the fumigation is to be carried 
out intransit.lt is not legal to move trucks. trailers,. 
etc. over public roads or highways until they are 
aerated. See section "III.J" on page2Sof this manual 
for recommendations on placarding, commodity 
airation and training of persons authorized to 

. -- ,emove placarding. 

Notify the consignei 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. Procedures lor Farm Storage: 
(1) General 

Since on farm storage is almost always flat 
storage, refer to "Procedures for Flat Storage" on 
page 1.3 of this manual. The instructions which 
follow provide additional guidance. 

(2) Sealing 
Leakage is the single most important cause of 
failure in the treatment of farm bins. Since these 
bins are usually small 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 
they are completely covered with plastic sheeting' 
or similar tarp. Steel bins are also usually of very 
loose 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. ':Cinch up" the 
plastic as with a belt. The surface of the grain 
should be covered with plastic sheeting after 
gastoxln®has been applied. Tarping of the grain 
surface will greatly reduce leakage. Other 
sealing techniques are recommended. i.e. closure 
.of all large 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 
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entire structure is tarped the plastic must be at 
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 tablets or 450-900 pellets per 1000 bu. 
capacity of the space under the plastic tarp. 

(4) Additional Application Instrucllons 
Probing tablets or pellets into the grain mass'is 
the recommended method of application. Probe 
insertions should be scattered evenly over the 
surface. A rigid PVC pipe, about 5 to 7 feet long 
and 1 114 inch diameter can be used. In this 
event. use about 20-50 tablets or 100-250 pellets 
per probe_ The fumigant is gradually released 
into the probe as it is withdrawn from the grain. 
Releasingallthe fumigant into the probe at once 
may retard the production of hydrogen phosphide 
and might cause an ignition of gas trapped in the 
clump of pellets or tablets. Place no more than 
1/4 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 
gastoxln® to water in an aeration duct can cause 
a fire. Seal the aeration fan as described above. 

(5) Additionat Precautions 
Do not fumigate bins 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 entrances to the bin 
and near the ladder. See section on "PLACARDING " 
OF FUMIGATED AREAS" on page 25 of this 
manual, 

If monitoring equipment is not avai,lable, 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 to be fumigated. Also refer to 
all other precautions given in this manual. 

(6) Post Aeration Treatment 
It is good practice to spray the grain surface with 
an approved insecticide protectant to retard re­
infestation and to fog the space above the grain 
to kill exisfing adult flying insects. 

3. Application Procedures for Space Fumigations 

a. Procedures for Mills. Warehouses, Food Processing 
Plants. Chambers. Trucks. Trailers, Containers. and other 
Stalic Sealabte Enclosures: 
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(1)De-termine theoosage of tablets or pellets to be 
applied based upon the following parameters for 
space fumigation: 

The volume of the structure 
The air andlor commodity temperature 
The general tightness of the structure to be 
fumigated. ' 

(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 gastoxln" 
Tablets or Pellets. 

(5) Spread gastoxln" on the sheets at a density no 
greater than 20 tablets per sq. ft. or 100 pellets 
per sq, ft. This corresponds to roughly one half 
flask of tablets o~ 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 
contact between the individual tablets or pellets. 

(6) Peliets and tablets may· also be applied in 
moisture permeable envelopes to fumigate com­
modities. When fumigating in this way the 
envelopes must be fastened to a substanial 
s_upport. Place no more tha 10 pellets nor more 
than 2 tablets into one envelope. g •• toxln" 
Pellets and Tablets shall not be placed in or 
attaChed to commodity packages intended for 
retailers. 

(7) When fumigating multiple story buildings, ea9h 
floor is considered a separature enclosure, 
Application should begin with the top floor and 
end with the ground floor. 

(8) Seal all remaining exits. 
(9) Placard and lock all entrances. 

(10) Aerate the structure upon cO,mE)etion of the 
exposure period. Standard aeration time and 
practices should be developed using a low level 
detection device. Practices will vary widely at 
diferent sites but will usually include opening 
windows, doors, and vents and activating any 
ventilation 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 DISPOSAL" on page 28 of 
this manual. Avoid breathing the dust. 
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b. Procedures for Space Fumigation Undor Tarps: 

(1) Generaf 
Follow the pertinent instructions given immedi­
ately above in part ··a". 
Use of plastic sheeting or tarpaulins to provide a 
fumigation enclosure is one of the easiest 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 hydrogen 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. Thesheets 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 ~hould 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 around 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. 

(3) Additional Application Instructions 
Tablets or pellets may be applied under the edge 
of the tarp or through the slits. The peliets or 
tablets should be protected from condensation 
or other source of water. The slits in the covering 
should be carefully taped to prevent loss of gas 
once the dose has been applied. Pellets or tablets 
must be placed in a single layer. Care should be 
taken to prevent the plastic tarp from covering 
the pellets or tabl~ts 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 fumigation is 
conducted indoors as opposed to outdoors. 
Indoor fumigation precautions are handled as 
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any other situation where the applicati~n is 
made fr.om outside the area being fumigated (I.e. 
the 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 
adequate sealing, ventilation or as a last resort 
respiratory equipment. ' 
Place "OANGER" placards at conspicuous points 
on the enclosure. . 
Follow precautions listed elsewhere in labeling. 

(5) Aeration 
Precautions must be taken to assure that 
exposure to hydrogen phosphide in excess of 
allowed, limits does not occur both during the 
fumigation and aeration. 

4, Application Procedures for Intransit FIIm/gation of Ship Holds 
a. Generallnlormation 

(1) Shipboard fumigation is also regulated by the 
U.S. Coast Guard Regulations 46 CFR 147A. 

(2) This product is toxic to fish, Keep out of lakes, 
streams, and other aquatic environments. 00 not 
contaminate water by cleaning .eQulpment or 
disposal of wastes. 

b, Pre·Voyage Procedures and Precaullons 
(1) Refer to and comply with the regulations and 

proceduresfound in U,S. Coast Guard Regulation 
46 CFR 147A. ' 

(2) Prior to. tumigafing a vessel for intransit cargo 
fumigation, the master of. the uessel, or his 
representative, and the fumigator musf defermine 
whether the vessel is suitably designed and 
configured so as to allow·for safe occupancy by 
the ship's crew throughout the duration of the 
fumigation/voyage. 
If it is determined that the design and configura­
tIOn of the vessel does not allow for sale 
occupancy by the ship's crew throughout the 
duratlon.of the fumigation/voyage, then the 
vessel Will not be fumigated unless all crew 
members are removed from the vessel. Thecrew 
members will not be allowed to'ie:Occupy ine .. 
vessel until the vessel has been properly aerated 
and a determination has been made by the 
master of the vessel and the fumigator thai the 
vessel is safe for occupancy. 

(3) The person responsible for fumigation must 
nollfy the master of the vessel, or his representa­
tive of the requirements relating to personal 
protection equipment·, low ra~ge detection 
eqUipment and that a person Qualified in the use 
of this equipment must accompany the vessel 
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with cargo under fumigation. Emergency 
procedures, cargo ventilation. periodic monitor­
ing and inspections, and first aid measures must 
be discussed with and understood by the master 
of the vessel or his representative. 

(4) Seal all openings to the cargo hold or tank using 
suitable water proof. gas tight materials. lock 
and/or otherwise secure all openings. manways. 
etc. used to enter the hotd. Post appropriate 
"DANGER" placards on same. 

(5) On tankers the over-space pressure relief system 
of each tank must bl/ 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 fumigation is not completed and the vessel 

aerated before the manned vessel leaves port. 
the person in charge of the vessel shall insure 
that a least two units 01 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. 

(8) During the fumigation or until a manned vessel 
leaves port or the cargo 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 
c .. rgo area and all regularly occupied spaces for 
fumigant leakage. 
If Leakage of the fumigant is detected. the person 
in charge of the fumigation shall take action to 
correct the leakage or shall inform the master of 
the vessel or his representative of the leakage 
so that corrective action can be taken. 

(9) Review with the master, or his representative. 
the voyage precautions and procedures. 
·Personal protection equipment means arespira­
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 must be 
used. 

c. Procedures for Bulk Dry Caryo Vessels and Tankers: 
(1) Apply either the tablets or pellets by scattering 

them uniformly onto the commodity surface 
utiJizing 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. 
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(2) Close and secure hatch covers. tank tops, 
butterworths, etc. immediately following applica­
tion. 

d. Voyage Precautions and Procedures: 
(1) At regular 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 
quarters. kitchens, storerooms. mess halls, keel 
ducts. 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 or-area, locate and seal off the source of 
the leak wearing appropriate respiratory protec­
tion equipment. Ventilate the area before allowing 
occupants to return. 

(3) 00 not enter fumigated holds or tanks. 
(4) 00 not open, ventilate or aerate the fumigated 

holds during the voyage. 
e. Precautions and Procedures During Discharge: 

If necessary to enter holds prior to discharge. test 
spaces directly above cargo surface for fumigant 
concetration. using appropriate gas detection and 
personal protection equipment. 00 not allow entrx 
to fumigated areas without personal protection 
equipment. unless fumigant concentrations are at 
safe levels. as indicated by a suitable detector. 

f. Personal Protective Equipment and MOIIltoring: 
(1) Fully loaded holds on dry bulk carriers are 

considered an outdoor fumigation. 
(2) Tanker holds which must be entered to fumigate 

and partially loaded holds on dry bulk carners 
are fumigated from within thearea being treated. 

(3) See sections "I" and "M" on page 25 and 27 of this 
manual for requirements_ 

(4) If 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 allowed or 
package commodities. refer to section "3.a" on page 
16 of this manual. 00 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.a.(6)." page 17. 

b. When fumigating acommodity by direct addition of 
pellets or tablets. refer to section "2.f" on pag~ 14 of 
this manual. 

c. Intransit fumigation of containers on ships is 
regulated by Coast Guard Regulation 46 CFR 147A 
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. 

d. Comply with general precautions given in labeling. 
6. Application Procedures for Fumigation 01 Blrges 

a. General 
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 13 and "Application Procedures for 
Intransit Fumigation of Ship Holds" on page 19. 
Barge information is regulated 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. Jo obtain this permit contact 

b. Sealing 

U.S. Coast Guard 
Hazardous Materials Branch 
Washington. D.C 20593.()(JOI. 

Special care must be taken in determining whether a 
barge is suitable for fumigation. Excessive leakage 
may occur through poorly sealed hold covers. 

7 Application Procedures for Fumigation of Rodent and 
Mole Burrows 
a. list 01 Burrowing Pests 

gaoloxln" Tablets and Pellets 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 dog). Norway and roof rats. 
mice. ground squirrels. moles (except in Indiana 
and North Carolina). voles. gophers (except in North 
Carolina) and chipmunks (except in California). 

b. Application Instructions 
Add from 1 10 4 ga.loxln~ Tablets or 5 to 20 
gasloxln" Pellets to each burrow opening. Seal 
tightly by shoveling soil over the entrance. Place the 
lli"els or tabrets far enough down the burrow that 
!lie so.illl6ed to plUg the burrow doesn't cover the 
pellets or tab/at;. slOWing down their action. Where 
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possible. subsurtace tunnels or runways should be 
treated every 5to 10feet with adose of2to 4 tablets 
or 10 10 -20 pellets. Use lower rates In smaller 
burrows, in tight soils, under moist soil conditions 
and higher rates in larger burrows, In porous solis 
andlor when soil moisture is low. In extremely dry 
or porous soil. it is sometimes not possible t9 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 
ga.toxln" may be used out of doors only, for 
control of burrowing pests. Do not use within 15 feet 
(5 meters) of inhabited structures. 00 not apply to 
burrows which may open under or into occupied 
buildings. 

c. Env[ronmanl.ll Hazard, 
T~is product is highly toxIc to wildlife. Non-target 
organisms exposed to hydrogen phosphide gas in 
burrows will be killed. Do not apply directly to water 
or wetlands (swamps, bogs, marshes, and potholes). 
Do not contaminate water by cleaning of equipment 
or dis~osal of wastes. 

d. Endlngamd Spacial Rastrlctions 
The use of gastoxlne in a manner that may kill or 
'otherwise harm an endangered or threatened 
species or adversely modify 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 contacting and obtaining permission 
from the Endangered Species Specialist at the 
nearest regional offices of the U .S~ Fish and Wildlife 
Service (FWS). 
Area~ Inhabited by Endangered o~ Threatened 
Species . , _ 

(1) Black-footed ferret - Stat~ of Arizona, 
. Colorado. Kansas, Montana,. Nebraska, New' 
Mexico, North Dakota. Oklahoma, South Dakota, 
Texas, Utah and Wyoming. 

(2) Blunt-nosed leopard lizard - Counties of Kern, 
Kings; Fresno, Madera. Merced, ahdTulare in the 
state of California. 

(3) Desert tortoise - Washinglon county in the state' 
of Utah. . 

(4) Eastern indigo snake - ~tates of liieorgia and 
Florida. 
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. (5\ Sail Joaquin kit fox - Counties of Kern. Kings~ 
Fresno, Merced, Monterey, San Benito, San Luis 
Obispo, Santa Barbara. Tulare and Ventura in the 
state of California. 

e. Speelillocli RatrlcUlII\I 
(1) North Carolina 
~xln. -T a1l1ets and Pellets may only be used 
for control of rats and mice In the state of North 
Carolina. Use against o.ther pests is not 
permitted. . 

(2t Oklahoma 
. A special permit for black-tailed prairie dog 

control by poisoning is required In Oklahoma. 
Contact the Oklahoma State Oepartment of 
Wildlife Conservation to obtain this permit. 

{31 Wisconsin . 
A state permit Is required. for use of pesticides in 
Wisconsin to control small mammals. except 
rats or mice. Please contact Y9ur local 
Department of Natural Resources office for 

. information. . 
(4) Indiana 

Use of gastoxlnfl 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 Oepart· 
ment of Conservation office for information. 

"'{6} Kansas 
A speCial permit for black·tailed prairie dog 
control by poisoning .is required in Kansas. 
Contact the Kansas Fish and Game Commission 
to olliain this perlflit. . 

m California 
Use of gestoxln" Tablets and Pellets for 
chipmunk control is not legal in the state of 
California. 

. 8. A!JllllcaUon Procodurll For FumlglUon of 8eehlvas. Supers 
and OIhIr ~k"pIRII Equlpmtnt 
gaatoxln" 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. Africanlzed bees, and diseased' 
bees Including those infested with tracheal mites and 
(oolbrood. The recommended dosage for this use of 30· 
45 tablets or 150-225 penets per 1000 cu. ft. 
Fumigations may be performed in' chambers at 
atmospheric 'pressure, under tarpaulins, etc., by 
placing the tablets or pellets on trays or in moisture 
permeable envelopep:Oo not add more than 2 tablets or 
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10 pellets to each envelope. Honey from treated hives 
or supers may only be used for bee food. 

H. Rrotectlve Clothing 
Wear dry gloves made of cotton or other material when 
contact with tablets. pellets, or their dust is likely. Wash 
hands after use. 
f. Respiratory Protection 

1. Whan Respiratory Protection Must Be Worn 
.NIOSH/MSHAapproved respiratory protection must be 
worn during exposure to concentrations in excess of 
permitted limits or when concentrations are unkown. 

2. 'Permis$ible Gas Concentration Ranges for Respiratory 
Protection Devices 
A NIOSH/MSHA approved, full face gas mask . 
hydrogen phosphide canister combination may be 
used at levels up to 15 ppm or to escape from levels up 
to 1500 ppm. Above this level or in situatiuns where the 
hydrogen phosphide concentration is unknown, a 
NIOSH/MSHA approved, self:contained breathing 
apparatus (SCM) or its equivalent must be used. The 
NIOSH/OSHA Pocket Guide. 8-85, DHEW INIOSH 78-210, 
lists these and other types of approved respirators and 
the concentration limits at which they may be used. 

3. Requirements for availablilly 01 Respiratory Protection 
Respiratory protection must be available at the site of 
app.1ication incase it is heeded when applying 
gastoxln® from within the structure being fumigated. 
An approved full face gas mask - phosphine canister 
combination or self·contained breathing apparatus 
(SCBA) or its equivalent must be available at the site of 
application. If SCBA or its equivalent is not avaWjble at 
the application site. it must be available locally. for 
example. at a fire station or rescue squad. 
Respiratory protection need not be availanle for 
application from outside the area to be fumigated such 

. as addition 01 tablets or pellets to automaticdispensing 
devices. etc .. il the exposures above the permitted 
exposure limit will not be encountered. 
Respiratory protection need not be available for 
outdoor applications. 
II monitoring equip'ment is not available on a farm and 
application cannot be done from outside the structure, 
an approved canister respirator must be worn during 
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 "OANGER/PEUGRO" and the ~KULL 

and CROSSBONES symbol in red. 
2. The statement. "Area and lor commodity under 
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fumigation. DO NOT ENTERINO ENTRE". 
3. T~e statement "This sign may only be removed atter 

ttte commodity is completely aerated (containsO.3 pp~ 
or less phosphine gas). If incompletely aerated 
commodity is transferred to a new site. the new site 
m:ust also be placard~d and workers must not be 
exposed to more than 0.3 ppm phosphine." 

4. The dateancHime fumigation begins and is completed. 
5. Name 01 fumigant used. 
6. Nllme. address. telephone number of applicator. 

All enttancesto a fumigated area mustbe placarded. Where 
possi~re. placards sho.uld be placed ill 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 
next to.the top hatch into which the lumigant Is introduced. 
Do not. remove a plapard until the treated commodity is 
aerated down to 0.3 ppm or less. To -determine whether 
aeration is complete. each lumigated site or vehicle must be 
monitored and shown to contain 0.3 ppm or less hydrOQen 
phosphide gas in the air space around and. when feasible. 
in the'mass of the commodity. 
Transfer of incompletely aerated commodity to a new site is 
permissable. however. the new storage must be placarded 
if it contains more than 0.3 ppm hydrqg.en phosphide. 

, Workers who handle incompletely aerated commodity must' 
: be informed and appropriaterileilsures must be taken (i.e .. 
ventilation or respiratory protection) to prevent exposures 
from e,xceeding the exposure limits for hydrogen phosphide. 
It is recommended that the person responsible for removing 
the placards be familiar with the physical. chemical and 
toxicologic.al properties of hydrogen phosphide. They 
should also be knowledgeable in how to take gas readings. 
exposure limits. symptoms and first aid treatment for 
hydrogen phosphide poisoning. 

K. Gas DetecUo" Equipment . 

There are several reliable devices marketed. One type is the 
hand pump when used in conjunction with the appropriate 
detector tube. They are portable. simple devices and do not 
require intensive training or elaborate supporting equip, 
ment to operate. Furthermore. they are inexpensively 
adaptable to remote monitoring procedures and will 
measure concentrations of hydrogen phosphide in air in 
trace amount' on up. Use instructions are enclosed with 
each purchase. Consult your local supplier of such 
equipment or contact Bernardo Chemicals ltd. for more 
information. 
L Aeration of Fumigated Commodities 

1. Foods and Feeds 
Tolerances lor hydrogen phosphide residues have 
bee' established at 0.1 ppm for aninial feeds and 0.01 
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ppm lor linished loods. To guarantee compliance with 
these tolerances. it is necessary to aerate these 
commodities lor 48 hours prior to offering them to the 
consumer: 

2. Tobacco 
Tobacco must be aerated for at least three days (72 
hours) when fumigated in hogsheads and for at least 
two days (48 hours)when fumigated in othercontai~ers. 
When plastic liners are used. longer aeration periods 
will probably be required to aerate the commodity 
down to 0.3 ppm. 

3. As ~ an alternative to these aeration periods. each 
container of a treated commodity may be analyzed for 
residues using accepted analytical methods." residues 
are less than tolerance levels. the commodity may be 
shipped 10 the consumer regardless of the above 
holding periods. 

M. Applicator and Worker Exposure 

1. Hvdrogen Phosphide Exposure Limits 
Exposure to hydrogen phosphide must not exceed the 8 
hour TWA of 0.3 ppm lor. applicators and workers 
during application. Application is defined as the time 
period covering the opening of the first container. 
applying the appropriate dosage of fumigant and 
closing up the site to· be fumigated. All persons In the 
treated site and in adjacent indoor areas are covered 
by this exposure standard. 
After application is completed worker OJ applicator 
exposure must not exceed 0.3 ppm maximum concen· 
tration. Such exposures may occur because of leakage 
into enclosed areas from fumigation sites. during 
reentry or during transfer of unaerated commodity. 

2. Application of Fumigant .. 
Depending upon temperature and humidity. 9astoxln" 
Tablets andPeliets release hydrogen phosphide gas 
slowly upon exposure to moisture .from the air. This 
release is often slow enough to permit applicators to 
deposit fumigant in the desired areas and then vacate 
the premises.without significant exposure to the gas.1f 
the fumigator's exposure exceeds the 8 hour TWA of 0.3 
ppm. approved respiratory protectio~must be worn. 
Gas concentration measurements for safety purposes 
must be made using low level detector tubes or other 
suitable low level detection equipment. ~ See the 
"Industrial Hygiene Monitoring" section below. Infor' 
mation on hydrogen phosphide (phosphine. PH3i 
detector tubes may be obtained from Bernardo 
Chemicals Ltd. 

3. leakage Irom Fumigated Sites 
Hydrogen phosphide is highly mobile and given 
enough time may penetrate seemingly gas tight 
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male rials such as concrete and cinder block. Therefore, 
adjacent, enclosed areas likely 10 be occupied should 
be examined to ensure that significant leakage has nol 
occured. Sealing of the fumigated site and/or air flow 
in the occupied areas should be used to reduce 
exposure. 

4. Aeration and Reentry 
If the area is to be entered after fumigation, it inusl be 
aerated until 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 treated 
commodity does not result in the development of 
unacceptable levels of hydrogen phosphide. Do nol 
allow reentry into treate'd areas by any person before 
this time unless protected by an approved respirator. 

5. Handling Una era ted Commodities 
Transfer 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. 

6. Industrial Hygiene Monitoring 
It is recommened that hydrogen phosphide exposure 
be documented in an operation log or manual for each 
site and operation where exposure may occur. The 
purpose of this monitoring is to prevent excessive 
exposure and to determine when and where respiratory 
protection is required. This monitoriOg'iS mandatory 
although once exposures have been adequately 
characterized, subsequent monitoring is not routinely 
required. However, spot checks shoul.d be made, 
occasionally, especially if conditions significantly 
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. 

7. E~glneerlng Controls and Work Practices 
If initial monitoring shows that workers are exposed to 
concentrations in excess of the permitted exposure 
limits then engineering controls (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. Pas I 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 out of 
reach of children. 
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gaaloxln" 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 gaoloxlnOl> is 
virtually unlimited if the containers are tightly sealed. 
Flasks should not be stored at su~zero temperatures 
because this will increase the possibility of an ignition 
(flash) when opened. 

2. Disposal of Unreacted or Partially Reacled Tablets Dr Pellets 
(from spills, leaking flasks or other sources) Unreacted 
or partially reacted gaotoxln" Pellets or g •• toxln" 
Tabllts are acutely hazardOUS. Improper disposal of 
these products is a violation of federal law. If these' 
products cannot be disposed of by ordinary use or 
according to the instructions that folklw, contact your 
state pesticide or environmental control agency or the 
hazardous waste .representative at the nearest EPA 
regional office for guidance. Do not contaminate water 
by disposal. . 
Some local and state waste disposal regulations may 
vary from the following recommendations. Disposal 
procedures should be reviewed with appropriate 
authorities to ensure compliance with local regula­
tions. 
FOR SPECIFIC INSTRUCTIONS SEE "SPILL AND LEAK 
PROCEDURES" ON Pft,GE 31 OF THIS MANUAL. 

3. Disposal of Pellet or Tablet Dust Following a Space 
Fumigation 
a. General 

If properly exposed. the residual dust remaining 
after a fumigation with g.otoxln" 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 pellets or tablets (See "Exposure Guide" 

, on page 10 of this manual) will require special care. 
Confinement of partially spent residual dust, as in a 
closed container, or collection and storage of laroe 
Quantities of this dust may result in a fire hazard. 
Small amount of hydrogen phosphide, and confine­
ment of the gas may result in' a Trash. UNLESS IT 
CAN BE DETERMINED WITH CERTAINTY THAT THoJS 
DUST IS 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 METHOD IS RECOMMENDED. 

b, Dry Method. 
In open areas, small amounts (up to 5 flasks) of 
residual dust may bedisposed of on site byburial or 
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by spreading over the land surface away from 
inhabited buildings. Up to 3 flasks of this residual 
dust (4 to 7 Ibs.) may be collected in a one gallon 
bucket for holding or disposal. larger amounts of 
residual dust may be coliecteB in a porous cloth bag 
(burlap. cotton. etc.) for holding and/or transporta­
tion to asuitable disposal site. Do not put more than 
one half case (8 flasks of tablet or 10 flasks of 
pellets) of residual dust in each bag. Always 
transport these bags in an open vehicle. Do not pile 
bags. CAUTION: Do not use this method fordustthat 
still retains some o! its original greenish color. 
Never confine. dispose of or store residual dust in 
closed containers such as dumpsters. drums or 
plastic bags. 

Spent residual dust from gasloxln® may be 
collected and disposed of at a sanitary landfill. 
approved pesticide incinerate( or other approved 
sites or by other procedures approved by fed.eral. 
state and local authorities. 

Do not dispose of dust in a toilet. 

c. Wet Melhod 
Fill with an appropriate sized metal container 2/3' 
full with water. For each gallon of water add 1/4 cup. 
of low sud sing detergent or surfactant. Use no less' 
than 10 gallons of water /detergentsolution for each 
case of spent material. Slowly pour the dust into the 
container as the water is stirred. Wear appropriate 
respiratory protection. DO NOT COVER THE CONTAlN­
ER AT ANY TIME. This must be done outdoors or in 
fron.t of an adequate fan thatexhausts immedia\ely 
outside. 

Dispose of the water/dust mixture (slurry) (with or 
without preliminary pouring out of excess water) in 

. a sanitary landfill or other suitable burial site 
approved by local authorities. Where permissible. 
the slurry ITIay be poured out on the ground. If i~i3 
held 36 hours it may be poured into a'storm sewer: 

4. DlS~OS31 of Empty Flask$ .. 
3. Method One: Triple rinse flasks and stoppers with 

water. Then offer for recycling or reconditioning. or 
puncture and dispose of them by other procedures 
apjlrovedby state and local authorities. 

b. Method Two: Remove lids and place empty flask,}. 
outdoors or in structures. being fumigated until 
residue in flasks is reacted. Puncture and dispose of 
them in other procedures approved by state and 
local authorities. 
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O. Spill and leak Procedures 

1. General 
A spill other than incidental to application or norinal 
handling or punctured flasks. can produce high levels 
otgas. and therefore. attending personnel must wear a 
SC8A or its equivalent when the concentrations of 
hydrogen phosphide gas is unknown. If the concentra­
tion is known. other NIOSH/MSHA approved respiratory 
protection can be worn. Wear dry cotton gloves when 
handling spilled material 

2. Oamage to Fiberboard Case 
Check aluminum flasks. If they are damaged handle as 
described below. If they are undamaged return them to 
cardboard cartons or other suitable packaging which 
complies with DOT regulations. 

3. leaking Flask PrOtedures 
If aluminum flasks have been punctured or damaged 
causing a leak .. the product may be immediately used. 
the container may be temporarily repaired with 
aluminum tape or the gasloxin~' may be transferred 
from the damaged flask to a sound metal container 
which should be sealed and property labeled as 
aluminum phosphide. Transport the damaged con­
tainers to an area suitable for pesticide storage for 
inspection. Further instructions and recommendations 
may be obtained. if required, from Bernardo Chemicals 
Ltd. 
Handle empty damaged containers as described under 
"Disposal of Empty Flasks" above. 

4. Spill Procedures 
Do not Hush spillage down drain with water. DO NOT 
use water at anytime to clean up a spill. Water in 
contact witll unreacted tablets or pellets will rapidly 
accelerate the production of hydrogen phosphide gas 
and couid cause spontaneous ignition of the gas. If the 
spill is only a few minutes old and is not contaminated 
by other matelials. 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 REOPENED 
If the spilled material is contaminated or has begun to 
visibly d.ecompose. gather it up and ptace it into open 
top. perf ora led gallon cans and process immediatel)'. 
Do not add more than about one flask 12 to 3 Ibs.) of 
spilled material to the buckeUf on-site deactivation IS 

not feasible. these open containers should be 
transported in open-vehicles to a suitable area away 
Ii om occupied buildings. Wet 01 dry deactivation may 
then be carned out as described in the section 
immedlatety below. 
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5. Deaclivalion and Disposal 01 Unreacted or Partially Reacted 
. Tabtets or Pellets 

a. Wet Method 
. Transport material by hand or in open vehicles to. 
open air away from occupied structures. Fill a drum 
2/3 full with water. 

Add 1/4 cup of low sudsing detergent or surfactant 
in each gallon of water. Each flask of tablets or 
pellets should be mixed with no less than.1 gallon of 
water Idetergent solution. Slowly pour the material 
into the water as it is stirred. Stir occaSionally 
thereafter for at least 36 hours. Wear appropriate 
respiratory protection. no 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 (10 to 15 
Ibs.) It is safe to dispose of this slurry. 
Dispose of the resulting deactivated slurry, 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 slurry may be poured into a storm sewer or out 
onto the ground 

b. Dry Method 
As an alternative to the wet method, when 
permissible small amounts (up to 5 flasks) of 
partially reacted or unreacted material may be 
spr~ad out in an open, secure area away Irom 
occupied buildings to be deactivated by atmospheric 
moisture. 

NOTE: Never place pellets, tablets, their dust or the 
dUst/water slurry in a confined container such as.a 
closed drum or plastic bags. Any hydrogen 
phosphide generated will be confined and may 

.. decompose explosively. . 

GPM-1.00C 
GPM-2.00C 
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Manufactured by: 
CASA BERNARDO LTDA: ' 
Rod. Pe. Manoel da Nobrega, Km 65 
Gleba 37 - Pque. Ind. Imigrantes 
Samanta - Sao Vicente - SP - Brasil 
Tel.: (13) 460-1212 - Fax (013) 460-1318 
Telex:,13.2324 CBLS BR ", 
CGC. no. 58.133.703/000-78,< ' 

'" s~2::~~?>~,,'::~f,;j~~~0~ ,',,'" 
BERNARDO CHEMICALS LTD, 
4646 Poplar Avenue, Suite 217, 
Memphis, TN 38117 
Telephone: (901) 767-4822 
Fa,x: (901)767-4901 
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