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I. INTRODUCTION 
A. HlIICIIY: 

Pestcon Systems. tnc. was the first to create and implement a "SAFE PRACTICES 
POLICY" for agricultural fumigants. We've been Invotved In the field of insect control for 
over hall a century. This applicators manual provides Information and gives detailed 
instructions on how to apply this product safely. Before using. read and follow all 
;:..ecautionsand directions on the label and in labeling. II you have any questions, please 
contact Pestcon Systems. Inc .• 5511 CAPITAL CENTER DRIVE, STE. 302, RALEIGH, 
NC 27606. TELEPHONE: (919) 859-2500 - FAX: (919) 859-2155 

II. CHEMIC ... L ... ND PHYSIC ... L PROPERTIES 01' 
FUMITOXINe FUMIG ... NTS 
.... Chemical formula for hydrogen phosphide is PH3 or H3P, 
B. FUMITOXIN fumigant's .active Ingredient pure, finely ground aluminum pMsphloe, 

liberates hydrogen phosphide (phosphine) gas via the following chemical reaction: 
AlP + 3H20 - AI (OH)3 + PH3' 

C. FUMITOXIN also contains ammonium carbamate which liberates ammonia and carbon 
dioxide as follows: NH2COONH4 - 2NH3 + C02' 
These gases are essentially nonllammable and act as inerting agents to reduce fire 
hazards. The pungent smelling ammonia gas serves as an initial warning agent, and 
begins to develop immediately upon opening. 

D. FUMITOXIN is prepared in the form of tablets, pellets and bags. 
E, Upon exposure to air, FUMITOXIN tablets and pellets begin to react slowly with 

atmospheric moisture to produce small quantities Of hydrogen phosphide (phosphine) 
gas. This reaction gradually accelerates and then tapers off again as the aluminum 
phosphide decomposes. Bags begin to release hydrogen phosphide (phosphine) gas 
immediately upon exposure to air. 

F. The rate of decomposition of the tablets. pellets. and bags varies depending on the 
moisture and temperature. For example. when moisture and temperature of the 
fumigated commodity are high. decomposition may be complete in less than 3 days. 
However. with ambient temperatures lower than 15 degrees C (60 degrees F), grain 
moisture lower than 1~ or relative humidity lower than 25%, decomposition may 
require 5 days or more. 

G. The tablets weigh approximately 3 grams anc' release 1 gram of gaseous hydrogen 
phosphide. They are spherical in Ihape. ap",oximately 518 of an inch in diameter and 
are packaged in bulk In relealable, Sea',IeIS aluminum flaskl which contain approxi
mately 100 tablets. or larger lIasks of r.pproxlmately 500 tablefs each. 

H. Pellets are spherical in shape, approximately 318 of an inch in diamater, weigh 
approximately 0.6 grams, and releale 0.2 grams of hydrogen phosphide. They are 
packaged in resealable alumin~m 1I.,ks containing approximately 1,660 pellets or 
larger flasks containing approximately 2.490 pellets each. 

I, Bags are packaged in tins of 6,10 or 100 bags each and in drums of foil pouches of 3, 6, 
and 10 bags per pouch for a total of 300 bags per drum. Each bag is approximately 3 
inches by 3 inches and contains 34 grams of 55% aluminum phosphide. Bags release 11 
grams of hydrogen phosphide when exposed to atmospheric conditions. 

FUMITOXIN aluminum phosphide bags allow for the marketing of aluminum phos
phide, ammonium carbamate and paraffin In granular form. The paper bag is an integral 
part 0' this concept and should never be torn open during fumigation. Once the 
hermetically sealed tins or the foil packaging Is opened, the bags will begin to release 
hydrogen phosphide. 

J. Alter decompOSition, FUMITOXIN leaves a grey·white powder composed almost 
entirely of non-poisonous aluminum hydroxide end a small amount of unreacted 
aluminum phosphide. This Is not considered a hazardous wasfe. The slight trace of 
aluminum phosphide decomposes when raw commodities are moved. Following space 
fumigation and fumigation. of processed food •• this powder may be disposed of as 
outlined in "Directions for Di.posal of Spent Realdual Du.I." 
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~. STORAGE OF FUMITOXIN ALUMINUM PHOSPHIDE PRODUCTS 

A. Store in a dry, well ,'entllatad area. away Irom heat ana un~"r lock and key. Keep away .:r Irom Irresponsible people and children. Post as a pesticide storage area. Do not 
contaminate water, lood or lead by storing pesticides in the same area used to store 
these commodities. 

B. Do not store in buildings where humans or domestic animals reside. 
C. FUMITOXIN tablets and pellets are supplied in relatively gas tight resealable aluminum 

flasks. Do notexpoae the product to atmospheric moisture any longer than is necessary. 
Reseel tighlly belore relurnlng flasks to slorage; mark the flask opened and partIally 
used. 

D. FUMITOXIN bags that are supplied in tins are non-resealable and must be completely 
used when opened. 

FUMITOXIN bags that aresupplied in metal drums do not have to be completely used as 
long as the bag Is nol removed Irom the loil pouch or the foil pouch is not opened. 
Remove the number of puuches required and reseal Ihe metal drum. 

E. The shelf life of FUMITOXIN is virtually unlimited as long as the conlainers are kept 
tightly sealed. 

IV. PRECAUTfON_.RY STATEMENTS 

A. Phy.ICIII and ChlrnlcaI Hazard. 
Aluminum phosphide tablets. pellets. bags. and partially spent dust will release 
hydrogen phosphide il exposed to moisture lrom the air or if it comes into contact with 
water. acids and many other liquids. Piling 01 tablets. pellets. bags or dust from the If 
fragmentation may cause a temperature increase and confine the release of gas so that 
ignition CQuid occur. 

It is recommended that you open aluminum phosphide products in open air or near a fan 
whIch exhausts outsidelmmedialely. Never open in a Ilammable atmosphere because 
on rare occasions il may flash. When opening. point the container away Irom the lace 
and Dody. These precautions will also reduce the applicators exposure to hydrogen 
phosphide (phosphine) gas. 

Pure hydrogen phosphide (pho.phine) gas is practically insoluble in water. lats 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, bra •• , and o· ... "r copper alloys, and precious metals such as gold 
and Silver are susceptible to corroa.un by phosphine, especially at high temperatures 
and humidity. Thus items such as smell electriC motors, smoke detectors, brass 
sprinkler heads, batteries and battery chargers, forklifts, temperature monitoring 
systems, electrical switch gear, communication devices, computers. calculators, 
watches. and other electronic equipment should be protecled or removed belore 
lumigation. Hydrogen phosphide will also react with certain metallic salls and. 
therefore, sensitive items such as photographic film, copying papers and some 
lnorgaOic pig~ents, etc. should not be exposed. 

B. Ha.ard. to Human and Dom •• llc Animal. 
DANGER: FUMITOXIN tablets. pellels. bags or dust can be lata I il swallowed. Do not get 
in eyes. on skin or on clothing. Do not eat. drink or smoke while handling allJminum 
phosphide fumigants. When a sealed container is opened. IiIllowing material to come in 
contact With moisture, water or acids, toxic phosphine gas will be released. If a garliC 
odor is detected. refer to section on i,{1dustrial Hygiene Monitoring for appropriate 
monitoring procedures. Pure phosphine gas is odorless; the odor is due to a 
contaminant. Since an odor may not be detected under certain circumstances. the 
absence of ganic odor does not mean that phosphine gas is absent. Observe proper 
application, aeration. reentry and disposal procedures specified elsewhere in the 
labeling '0 prevent overexposure. 

C. Stat.m.n. 01 Prac'lcaI T .. a'menl 
Symptoms ot overexposure are headache. diZZiness. nausea, difficult breathing, 
vomiting. Ind diarrhea. In III casea of overexpoaur. get medical attention immediately. 
Take victim 10 a doclor or emergency treatment lacility. 
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1. 1I •• casal •• amount. o. lIa. 'rom aluminum phoap/lkle are Inhaled: 
Get expo.ed person to fresh air. Keep w.,m and make sure person can breathe Ireely. II 
breathing has stopped. give artificial respiration by moulh to mouth or other means 01 
resuscitation. Do not give anything by mouth to an uncon.ciou. person. 
2. II aluminum pIIoaphide pehll, table •• or po_r are awalloweel: 
Drink or administer one or two gla.sesol waler and induce vomiting by touching back 01 
throat with linger, or if available administer syrup 01 ipecac. Do not give anything by 
mouth if victim is unconscious or not a!art. 
3. II powder or granuln of aluminum phoapbide get on .kln or clothing: 
Brush or shake material off clothes in a well ventilated area. Check that all pockets and 
cuffs are empty. Allow clothes 10 aerate in a ventilated area prior to la'Jndering. DO. not 
leave contaminated clothing in occupied and/or confined areas such as automobIles. 
vans. motel rooms. etc. Wash contaminated skin thoroughly with soap and water. 
4. II du •• from pelle", tablell, or bag. get In e,e" 
Flush with plenty 01 waler. Get medical attention. 

V. SAFETY RECOMMENDATIONS 
1. Carelully read all labeling and follow instructions explicitly. 
2. Never work alone when applying fumigant Irom within an enclosed area. 
3. Never allow untrained personnel to apply FUMITQXINe tablets. pellets or bags. 
4. II is prelerable to open container in open air or near a Ian that exhausts outSIde 

immediately. NEVER OPEN IN A FLAMMABLE ATMOSPHERE. . 
5. Do not allow FUMITOXIN products or dust to contact liquid water or p,le up. 
6. Dispose 01 empty container .• pent bags. and spent residual dust. on a proper manner 

consistent with the label instructions. 
7. Post "DANGER" signs on lumigated area.. .. 
8. Notily appropriate company ~mployees and provide relevant salety onlormat,on to local 

ollicials annually lor use in the event of an emargency. .. 
9. Hydrogen phosphide lumigants are no. to be u.ed for vacuum fumIgatIons. . 

10. Exposure to hydrogen phosphide mu.t not excead the 8 hour TWA 01 0.3 ppm durong 
application or 8 maximum concentration of 0.3 ppm after application is completed. ThiS 
includes re-entry into a structure. 

11. Fumigated finished lood. and leeds must be aeraled 48 hours prior to oll.rlnll'o the .nd 
con.umer. 

12. Transler 01 a trealed commodity to another site wilhout complete aeration (down to 0.3 
ppm maximum) is permiSSible provided the new site is placarded .. 

13. Keep container sealed and intact until ready to begin applying lumlgant. 
t 4. Use all bags :rom opened tins or loil pouches, drum. can be resealed. 
15. OSHA recommends that exposure screening of employees be conducted 10 detect 

impaired pulmonary lunction. OSHA recommends thai any employee developing the 
above condition be referred for medical attention. 

16. NIOSH/MSHA respiratory protection must be available at Ihe site 01 application when 
applying lumigant Irom within an enclosed area. Respiratory protection need not be 
available lor u.e •• uch as ouldoor application. 

17. Wear dry gloves of cotton or other appropriate material when applying FUMITOXIN 
tablet. and pellets. 

18. Do not lumlgate when commodity temperature is below 40· F (5· C). 
19. During transfer and proceSSing of unaerated commodities, workers must not be 

exposed 10 levels 01 hydrogen phosphide above 0.3 ppm. 
20.11 i. recommended 10 aerate contaminated clothing in a well ventilated area prior to 

wa.hing. Check that all pockets and cuffs are empty. 
2f. Protect copper. silver. gold and their alloy. from corrosive exposure to hydrogen 

pho.phide. 
22. Pellel •. tablets. and/or bags. or their reacted residue. must nol come inlo contact with 

any proce •• ed lood with the exception that both can be added directly to proc .... d 
br.w ... ric., malt, and com grI'a used In the manufacture 01 beer. 

23. Do not re-use aluminum phoaphlde con.alneralor any purpo.e other than recycling or 
reconditioning. 
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~ VI. :~:~::T:E::~:A:::::::TECTION MUST BE WORN 
~ NIOSH/MSHA approved respiratory protection must be worn during exposure to 
til concentrations in excess 01 permitted limits or when concentrations are unknown. 

B. PERMISSIBLE GAS CONCENTRATION RANGES FOR 
RESPIRATORY PROTECTION DEVICES 
A NIOSH/MSHA approved, lull lace gas mask, hydrogen phosphide canister combina
tion may be used at levels up to 15 ppm or!o escape from levels up to 1500 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. TheNIOSH/OSHA Pocket Guide, 8-85, oHEW/NIOSH 78-210, lists these 
an1 other types 01 approved respirators and the concentration limits of which they may 
be used. 

C. REQUIREMENTS FOR AVAILABILITY OF RESPIRATORY PROTECTION 
Respiratory protection must be available at !he Site of application in case it is needed 
when applying FUMITOXINe tablets, pellets, and bags Irom within the structure being 
lumigated. An approved lull lace gas mask, phosphine canister combination or sell
contained ~reathing apparatus (SCBA) or its equivalent must be available at the 
application site. If SCBA '" its equivalent is not available at the application site, it must 
be available locally, lor example, at a lire station or rescue squad. 

Respiratory protection need not be available lor applications from outside the area to be 
lumigated such as addition 01 tablets or pellets to automatic dispensing devices, etc" if 
exposures above the permitted limit will not be encountered. 

Respiratory protection need not be available for outdoor applications. 

C. " monitoring equipment is not available on a larm and application cannot be done 
from outside the structure, an approved canister respirator must be worn during 
apptication from within the enctosed indoor area. 

VII. GAS DETECTION EQUIPMENT 
There are several reliable devices marketed. One type is the hand pump when used in 
conjunction with appropriate detector tube. They are portable, simple devices and do not 
require intensive training or elaborate supporting eqUipment to operate. Furthermore. 
they are inexpensively adaptable to remote monitoring procedures and will ~e8sure 
concentrations of hydrogen phosphide in air in trace amounts on up. Use instructions are 
enclosed with each purchase. Consult your local supplier 01 such equipment or contQct 
Pesteon Systems. Inc. for more information. 

VIII. APPLICATOR AND WORKER EXPOSURE 
A. HYDROGEN PHOSPHIDE EXPOSURE LIMITS 
Exposure to hydrogen phosphide must not exceed the 8 hour TWA of 0.3 ppm for 
applicators and workers during application. Application is defined as the time penod 
covering the opening 01 the lirst container, applying the appropriate dosage of fumigant 
and closing up tha Site to be lumigated. All persons in the treated site and in adjacent 
indoor areas are covered by this exposure standard. 

After application is completed worker or applicator e'posure must not exceed 0.3 ppm 
maximum concentration. Such Exposures may occur because of leakage into enclosed 
areas from fumigation sites, during reentry or during transfer of unaerated commodity. 

8. APPLICATION OF FUMIGANT 
Depending upon temperature and humidity, FUMITOXIN" tablets, pellets, and bags 
release hydrogen phosphide gas slowly upon exposure to moisture Irom the air. This 
release is often slow enough to permit applicator to deposit lumigant in the desired areas 
and then vacate the premises without signilicant exposure to the gas. " the fumigator's 
exposure exceeds the 8 hour TWA 01 0.3 ppm, approved respiratory protection must be 
worn. Gas concentration measurements lor salety purposes must be made using low level 
detector tubes or other lultab'" low leval 1atection equipment. See the "Industrial 

Hygiene Monitoring Section." Inlormatlon on hydrogen phosphide (phosphine), PH3) 
detector tubes may be obtained Irom Pestcon Systems, Inc. 

C. lEAKAGE FROM FUMIGATED SITES 
Hydrogen phosphide is highly mobile and given enough time may penetrate seemingly 
gas-tight materials such as concrete and cinder block. There''lre, adjacent. enclosed 
areas likely to be occupied should be examined to ensure that significant leakage has not 
occurred. Sealing of the fumigated site and/or air fI,w in the occupied areas must be 
sufficient to prevent exposures exceeding the TlV's. 

D. AERATION AND REENTRY 
If the area is to be entered after lumigation, i: nust be aerated until the level of hydrogen 
phosphide gas is 0.3 ppm or below. The a.ea 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 not allow reentry into treated areas by 
any person before this time unless protected by an approved respirator. 

E. HANDLING UNAERATED COMMODITIES 
Following the required exposure time lor lumigation, transler and processing 01 a treated 
commodity prior to complete aeration is permissible, howev." workers must not be 
exposed to hydrogen phosphide in excess 01 the permitted exposure limits. 

F. tNDUSTRIAl HYGIENE MONITORING 
It is recommended that hydrogen phosphide exposure be documented in an operation log 
or manual for each site and operation where exposure may occur. The purpose 01 this 
monitoring is to prevent excessive exposure and to determirl8 when and where 
respiratory protection is required. Once exposures have been adequately characterized, 
subsequent monitoring is not routinely required. However, spot checks should be made 
occaSionally, especially if conditions signllicantlychange or il an unexpected garlic odor 
is detected. If monitoring shows that workers are exposed to concentrations in excess 01 
the permitted exposure limits, then engineering controls (such as lorced air ventilation) 
and/or .ppropriate work practices should be used where possible to reduce exposure 
below permitted limits. 

IX. USE PATTERNS -INSECTS 
Hydrogen Pholphlde: 
Hydrogen phosphide, more commonly relerred to as phosphine, is a colorless gas which 
is toxic to insects, humans, and other lorms of animal life. It is very mObile with a high 
vapor pressure. Thus, the penetrating capability 01 hydrogen phosphide is great. The 
combination 01 high molecular activity, vapor pres.ure and toxicity to insects at low 
dosages accounts for its wide acceptance as a fumigant. 

FUMITOXIN has been found effective against thelollowing stored products ;nsects and 
their pre-adult stages - that is, eggs, larvae and pupae: 

almond moth 
Angoumois grain moth 
betln weevil 
cadelle 
cereal leal beetle 
cigarelle beetle 
conlused 1I0ur beetle 
dermestid beetle 
dried Iruit beetle 
dried Iruit moth 
European grain moth 

lIat grain beetle 
Iruit fly 
granary weevil 
greater wax moth 
hairy lungus beetle 
hessian lIy 
Indian meal moth 
Khapra beetle 
lesser grain borer 
maize weevil 
Mediterranean 

1I0ur moth 

pink bollworm 
raisin moth 
red 1I0ur beetle 
rice weevil 
pea weevil 
rusty grain beetle 
saw-toothed grain beetle 
spider beetle 
tobacco moth 
yellow meal worm 
Alricanized and honeybee 

inlested with Iracheal mites 

Although it is possible to achieve total control 01 the listed insect pests, this is Irequ.ntly 
not realized In actual practice. Factors contributing to leas than total control are lea~s, 
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poor gas distribution, unfavor .. bieexposure conditions, etc. In addition, some insects are 
less susceptible to hydrogen phosphide than others. If maximum control is to be 
allalnable, extreme care must be taken sealing, the higher dosages must be used, 
exposure periods lengthened, proper application procedures followed, and temperature 
and humidity conditions must be lavorable. 

COMMODITIES WHICH MAY BE FUMIGATED WITH FUMITCXIN" 
ALUMINUM PHOSPHIDE 

FUMITOXIN may be used for the fumigation of listed raw agricultural commodities, 
animal feed and fBed ingredients, processed loods, tobacco and certain other non-food 
items. 

A. Raw Agrlcultur" Commodltl.a: 
Almonds 
Animal Feed & Feed Ingredients 
Barley 
Brazil Nuts 
Cashews 
Cocoa Beans 
Coffee Beans 
Corn 
Cottonseed 
Dates 
Filberts 
Flower Seed 
Grass Seed 
Miliet 
Oats 
Peanuts 
Pecans 

B. Proc •••• d Fooda: 

Pistachio Nuts 
Popcorn 
Rice 
Rye 
Safflower Seed 
Sesame Seed 
Seed & Pod Vegetables 
Sorghum 
Soybeans 
Sunllower Seeds 
Triticale 
Vegetable Seed 
Walnuts -
Wheat 

The jj,ted processed foods may be fumigated with FUMITOXIN. Under no conditions 
shall any processed foods or bagged commodity come into contact with tablets, 
peliets, or the residual dust from bags except that FUMITOXIN may be added directly 
to processed brewers rice. malt and corn grits for use in the manufacture of beer. 

• Processed candy and sugar 
• Cereal flours and bakery mixes 
• Cereal foods (including cookies, crackers, macaroni, noodles. pasta, pretzels, 

snack foods and spaghetti) 
• Processed cereals (including milled fractions and packaged cereals) 
• Cheese and cheese by-products 
• Chocolate and chocolate products (assorted chocolate, chocolate liqueur, cocoa, 

cocoa powder, dark chocolate coating and milk products) 
• Processed coffee 
• Corn grits 
• Cured, dried and processed meat products and dried fish 
• Oates 
• Dried eggs and egg yolk solids 
• Dried milk, dried powdered milk. nondairy creamers 
• Dried or dehydrated fruits (apples, dates, figs, peaches, prunes. raisins. a,d 

sultanas) 
• Figs 
• Malt 
• Peanuts 
• Processed herbs, spices. seasonings and condiments 
• Processed nuts (almond., apricot kernels. brazil nuts, cashews, filberts. pecans. 

pistachio nuta and walnuts) 
• Processed Oata 

8 

• Rice (brewers rice grits, enriched and polished wild rice) 
• Soybean lIour and milled fractions 
• Processed Tea 
• Dried and dehydrated vegetables (beans, carrots, lentils, peas, potato lIour, potato 

products and spinach) 
• Yeast (including primary yeast) 
• Wild Rice 

C, Animal F •• d and Feed Ingredlenta: 
FUMITOXIN may be added directly to animal feed, feed ingredients and raw 
agricultural commodities stored in bulk. For those commodities not stored in bulk, 
tablets or pellets may be placed in moisture permeable envelopes or placed on trays, 
etc. or bags may be used, following directions as with processed loods. 

D, Nonlood Producta: 
• Animal Hide 
• Clothing 
• Processed or unprocessed cotton, wool and other natural fibers or cloth 
• Feathers 
• Furs 
• Human hair, rubberized hair. vulcanized hair, mohair 
• Leather Products 
• Tobacco 
• Wood, cut trees, wood chips and wood and bamboo products 
• Paper and paper products 
• Dried plants and lIowers 
• Seed (grass seed, or ornamental herbaceous plant seed, and vegetable seed) 
• Straw or hay 

XI. FUMIGATION EXPOSURE GUIDELINE 
The loliowing table may be used as a guide in determining the minumum length 01 the 
exposure period at the indicated temperatures: 

A, TEMPERATURES/EXPOSURE PERIOD 

TEMPERATURE TO WHICH MINIMUM EXPOSURE PERIOD FOR FUMIGATION 
FUMIGANT AND INSECTS 
ARE EXPOSED PELLETS TABLETS BAGS 

Below 40° F (5° C) 
40° - 53° F (4_12° C) 
54° - 59" F (12-15° C) 
60° - 68° F (16-20° C) 
Above 68° F (20° C) 

Do not fumigate 
8 days (192 hours) 
4 days (96 hour.) 
3 days (72 hours) 
2 days (48 hours) 

Do not fumigate 
10 days (240 hours) 
5 days (120 hours) 
4 days (96 hours) 
3 days (72 hours) 

Do not fumigate 
14 days (336 hours) 
9 days (216 hours) 
5 days (120 hours) 
3 days (72 hours) 

The length of the fumigation must be long enough so JS to provide for adequate control 01 
the insect pests which infest the commodity being tff,ated. II will be necessary to lengthen 
the fumigation at lower temperatures and relalivf' humidities (or grain mOisture) since 
i'lsects are more difficult to control under these conditions. 

The fumigation period should .Iso bo long enough so that the generation of hydrogen 
phosphide gas has essentially ceased and worker exposure minimized dUring further 
storage ancUor processing. 

There is lillie to be gained by extending the exposure period If the structure to be 
fumigated has not been carefully selled. This is required to insure that adequate gas 
levels Ire retained. Proper application procedures must be foliowed to provide satisfac
tory distribution, retention and results. 

The exposure periods in the above table are minimum periods and should not be 
shortened for any realon other than when It may be necessary to abort the fumigation. 

FUMITOXIN may be pllced In mOiature permeable envelopes, on trays, etc., and 
fumigated a. with processed food •. 
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XII. RECOMMENDED DOSAGE 'lATES 

t:r--A. GENERAL I" The successful co.lcluaion of a fumigation depends on the concentration being h~ld for a 
sufficient length of time or exposure period. With hydrogen phosphide. minimum 
exposure times are required because of the means of generating the gas from solid 
material and the biological action of the insect. For successful results against all stages. 
exposure times are not generally possible in less than 48 hours. 

It is beyond the scope of this brochure to take into account all conditions prbvailing in all 
situations where FUMITOXIN-js used. Construction and tightness of storages vary consideral
Iy. so do climatic conditions. Therefore. we can only give a general guidance. which 
expla;ns the wide range of the following recommended dosage rates. 

Dosage rate depends primarily upon the following factors: 
- Type of storage 
- Pests to be controlled 
- Gommodity temperature 

Dosage is calculated per 1.000 cubic feet or per 1.000 bushels. 

PRODUCT PER 1,000 CU. FT. PER 1,000 BUSHELS 
Pellets 100-500 125-625 
Tablets 20-145 25-180 
Bags 2-13 

These dosages are not to be exceeded. It is important to be aware that a shortened 
exposure period cannot be compensated by an increased dosage of hydrogen phosphide. 

Long fumigafion experience has shown Ihe following recommendations 10 be generally 
reliable. Extremely adverse conditions may require deViation from these recommended 
dosage rates. Contact your Pestcon Systems, Inc. representative for assistance. 

B. SPECIFIC 

Recommended dosagea for ..,ve,al types of fumigations: It is permissible to choose from 
the full range of dosagea liated, however, these dosages should not be exceeded. 
Remember, a shortened expoaure period cannot be compensated for with an increased 
dosage. The upper dosages listed are recommended in structures that are of loose 
construction and in bulk stored commodities. 

TYPE OF STORAGE 

I. TABLETS/PELLETS 
a. Silos 
Large venical silo bins which are relatively 

gas tight (e.g .. steel), or well 
constructed concrete bins 

b. Farm Bins (Butler Type) 
Well constructed and rel.onably gas tight 

RECOMMENDED DOSAGE 

40-180 tablets per 1,000 bushels 
120-300 pellets per 1,000 bushels 

(When distributed by automatic dispenser; 

90-180 tablets per 1.000 bushels 
200-600 pellets per 1.000 bushels 

(Farm bins made of wOOd or loosely constructed metal are rather untlght; even 8 
considerable increase in dosage may not give complete kill. Such structures should be 
covered with polyethylene sheeting. permitting the dosage to b6 considerably 
reduced.) 

C. Bulk stored commoditie. In flat stores, 
steel bins. bunk,r. .tc. 
d Loosely p;led commodity lIored under 
temporary relatively gl. tight covering 
• Packaged commodities (bagged grain. 
proceued fOO<la. etc.) In •• alable 
enclosure 

a 

90-180 tablet. per 1,000 bushels 
270-540 pellets per I ,000 bushels 
90-180 tablets oer 1.000 bushels 

270-540 pellet. Per 1 ,000 bushels 
30-90 tablets per 1.000 cubic feet 

165-300 pelle,. per 1.000 cubic feet 

TYPE OF STORAGE 
f. Nuts or dates in bags or storage boxes 

g. Nuts or dates in bulk 

h. Railcars 

i. Space fumigation such as cereal milia. 
feed mills. food processing plants & 
warehouses 
j. Stored tobacco 

k. Non-food products 

I. Stored beehives, supers and other 
beekeeping equipment for wax moth control 
and Africanized honeybees Infested with 

__ trachael mites and foulbrOO<l 
m. Rodent burrows 

RECOMMENDED DOSAGE 
20-40 tablets per 1.000 cubic feet 

10G-200 pellets per 1.000 cubic feet 
30-40 tablets per 1.000 cubic feet 

150-200 oellets per 1.000 cubic feet 
45-145 tablets per 1.000 cubic feet 

225-500 oellets per 1.000 CUbic feet 

20-45 tablet. per 1.000 cubic feet 
100-225 pellets per 1.000 cubic feet 

20-40 tablets per 1.000 cubic feet 
100-165 pellets per 1.000 cubic feet 

30-90 tablets per 1,000 cubic feet 
150-450 pellets per 1.000 cubic feet 

30-45 tablets per 1,000 CUbic feet 

150-225 pellets per 1,000 cubic feet 

2-4 tablets per burrow 
10-20 pellets per burrow 

n. Shipholds 30-60 tablets per 1,000 cubic feet - BULK 
30-60 tablets per 1,000 cubic feet - BAGGED 

165-300 pellets per 1,000 cubic feet - BULK 
100-300 pellets per 1.000 cubic feet - BAGGED 

o. Spices in small containers 

2, BAGS 
TYPE OF STORAGE 

,. Space (including packaged 
commodities) 
a. Mills, Warehouses, etc. 
b. Bagged Commo~ities 
c. Dried Fruits, Nuts & Dates 
d. Stored Tobacco 

2. Bulk Stored Commodities 
a. Vertical Storage 
b. Tanks 
c. Flat Storage (1000. construction) 
d. Farm Bins 
e. Rail Cars 
f. Bunkers. Tarped Ground Storage 
g. Barges 
h. Shipholds 

1-2 pellet. per 10 cubic feet 

RECOMMENDED DOSAGE 
PER 1000 CU, FT. 

2-6 
3-6 
2-4 
2-4 

3-5 
4-6 
5-13 
6-13 
3-6 
3-6 
3-7 
3-6 

NOTE: The maximum dosage allowed for dates, nutsand dried fruits is 4 bags per l00J 
cu. ft. 

The wide rang .. 01 dosages list~d above is required to handle the variaty of fumigation 
situations encountered In practiCe. Somewhat higher dosages are usually recommended 
u.~er cooler, drier conditions where ,x.polure ~riod. are relatively short. However, the 
mllor factor In selection of .dC',age is the ability of the .tructure to hold hydrogen 
phosphide gas du'.'ng the fumigation. A good illustration of this point i. comparison of the 
low dOllge. reqUired to traat modern, well-sealed .ar"hou..,a; with the higher rlnge 
used for poorly constructed building. that cannot be _led adequately. 
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XIII. UIINQ TAILET. OR PELLETI 
~ The queltion often I .. sked why there may bea difference in the total amount of aluminum 
A.. phosphide In dougs recommendations between tablets and pellets. Contrary to what 
VU might be expected, it il not alway. the best decision to assume that you use five times as 

many pellets (which weigh 0.6 grams each) as tablets (which weigh 3 grams eaCh). 
Because they are smaller, pelletl decompose more quickly and almost always give a 
higher peak concentration much looner than tablets. Often you have a different 
distribution pattern. These and other factors thus suggest there often will be a difference 
in dOHlIE' rates between tablets and pellet •. 

To illustrate this. the following chart summarizes the results of a test fumigation of two 
bins of identical size, one treated with 22 tablets (66 grams) per 1,000 bushels and the 
other treated with 110 pellets (66 grams) per 1,000 bushels. The results show a clear 
difference In the amount of gu available and the concentration reached using identical 
weights 01 aluminum phosphide. Peak concentration of the pellet treated bins were over 
three times that 0 the tablet treated bin (770 ppm vs 230 ppml. For warehouse and flat 
storage buildings, tablets often (but not always) are the preferred choice. 
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XIV. DIRECTIONS FOR USE - GENERAL 

1. It is a violation of federal law to use this product in a manner inconsistent with its 
labeling. 
2. FUMITOXIN" tablets. pellets. and bags are Restricted Use Pesticides due to theacute 
inhalation toxicity 01 hydrogen phospnide (phosphine, PH3) gas. 
3. FUMITOXIN is a highly hazardous material and may be used only by individuals 
trained in its proper use. Before uSing, read and follow all label precautions and directions 
on the label and in labeling. 
Additional copies of this Manual are available Irom: 

PESTCON SYSTEMS, INC. 

5511 CAPITAL CENTER DRIVE, STE. 302 
RALEfGH, HC 21801, USA 

TELEPHONE: (tIll) 151-2500 
FAX: (t11) 151-2155 

4. At least two trained persons must be present when FUMITOXIN pellets. tablets, and 
bags are applied from within the enclosed indoor area being treated or during reentry into 
a fumigated or;.partially aerated Slle. Only one tniined person is required to be present 
when the fumigant is applied from outside the area being fumigated. 
5. Prior to applying this product you should determine (1) if the structure can be made 
sufficiently gas tight, (2) if recording of gas readings will be required. (3) how to efficiently 
and safely apply the lumlgant and (4) emergency procedures . 
6. Shipholds, barges, containers on ships, railroad cars and containers shipped piggy
back by rail may be fumigated intransit. However, fumigated trucks. vans. trailers and 
similar transport venicles shall not be moved over public roads or highways until they are 
aerated. 
7. 00 not fumigate commodities with this product when commodity temperature is below 
4C' F (5° C). 
S. Wear gloves of cotton or other suitable material while handling FUMITOXINe tablets. 
pellets, or dust from bags. Wash hands thoroughly after use. 
9. Hydrogen phosphide gas may flash at concentrations abo.e its flammable limit. 
Therelore. always open FUMITOXIN containers in outdoor air and never in a flammable 
almosphere. This precaution will not only prevent harm in the unlikely event of a flash but 
will reduce the applicators exposure to hydrogen phosphide gas. 
10. Piling of tablets. pellets, bags or dust from their fragmentation, or addition of liquid 
water to FUMITOXIN may cause a temperature Increase and confine the release of gas so 
that ignition could occur. 
11. As much as possible. protect unused FUMITOXIN from e.cessive exposure to 
almospheric moisture during application. Tightly reseal and mark the tablet or pellet 
aluminum flask as opened and partially used prior to returning to storage. 00 not reseal 
tin bag cont&iners. However, metal drums holding the foil pouch packages of bags can be 
resealed as long as the foil pouches are s\ill intact. 
12. Respiratory protection approved for the concentration to which the fumigator will be 
exposed must beavailabie if FUMITOXIN is to be applied from within an enclosed indoor 
area. Respiratory protection need not b~ available for uses such as outdoor application, 
addition of tablets or pellets to automatic dispensing devices, etc., if exposures above the 
Tl V's will not be encouniered. 
A NIOSH/MSHA approved, ful:-face gas mask - hydrogen phosphide canistercombina
tion may be used at levels up to 15 ppm. Above this level or in situations where the 
hydrogen phosphide concentration is unknown. a NIOSH/MSHA approved, sell-contain
ed breathing apparatus (SCBA) or its equivalent mUlt be used. 
13. Notify appropriate company employee. and provide relevant safety information to 
local officials annually lor use in the event of an emergency. 
14. Tablets. pellets. or the powder in bags must not come Into contact with any processed 
lood with the exception that it can be added directly to proce .. ed brew", ric •• m.II and 
corn IIrlt, u .. d in the manufacture of beer. 
15. Protect copper. silver. gold and their .IIoys from corrosive exposure to hydrogen 
phosphide. 
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DIRECTIONS FOR USE • SPECIFIC 

A. TABLETS AND PELLETS 

1. FARM STORAGE FUMIGATION 
•• Equipment Nee .... IY: 

1. FUMITOXINe tablets/pellets 
2. 5' to 7' probes. 114" diameter. PVC rigid tubing is recommended. 
3. Grain sampling probe with pan. screen and thermometer (optional). 
4. Gloves of cotton or other appropriate material (washable). 
5. Aluminum phosphide warning signs. 
6. Polyethylene sheeting. 
7. Detection equipment. 
8. Approved respiratory protection equipment. 

b. Steps-In FUMITOXIN FumIgation: 
1. Contact your supplier for detailed information, assistance and training outlines. 
2. R.ad the label on the eontelner and all supplemental labeling. 
3. Determine location 01 infestation. 
4. Determine number of bushels to be treated. 
5. Determine number of tablets/pellets required for treatment as follows: 

DOSAGE CHART 

TABLET DOSAGE PELLET DOSAGE 
TYPE OF STORAGE GRAIN TEMP. PER 1,000 BUSHELS PER 1.000 BUSHELS 

Concrete elevators or 60-68° F 90-180 tablets 200-450 pellets 
steel tanks with turning Over 68° F 60-90 tablets as grain 150-450 pellets 
turning facilities is being turned 

Round steel bins 60-68° 120 tablets 200-450 pellets 
Over 68° F 90 tablets 150-450 oellets 

Flat stores in relatively tight 60-68° F 150 tablets 150-450 pellets 
building not over Over 68° F 120 tablets 150-450 pellets 
30 feet in depth 

Treatment of partial 120-180 tablets 150-450 pellets 
bins 

6. pran the distribution pattern for applying the tablets/pellets (keep in mind location 
of infestation). Contact your supplier for information on equipment to probe 
deeper than seven feet if this is necessary. 

7. Probe tablets on 4' centers. Probe all tablets/pellets as deeply as possible. 
particularly with warm grain in cool climates. Convectional currents can prevent 
the hydrogen phosphide (phosphine) from penetrating downward. 

8 Place warning signs by all acce~s openings. 
9. It is recommended that the perrmeter of the bin be sprayed at ground Jevel With an 

approved insecticide to help prevent reinfestation 
10.00 not enter the building for a minimu.ll of five days after the fumigant has been 

applied or longer if grain is cooler than 60° F. Do not fumigate when grain 
temperature is below 40° F. 

11. FollOWing aeration of the building, spray grain surface With approved insecticide 
to discourage surface reinfestation. 

NOTE: If monitoring equipment is not available on a farm and application cannot be 
done from outSide of a structure, an approved canist9r respirator must be worn during 
application frClm Within an enclosed indoor area. 
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Z. FUMIGATING VERTICAL STORAGE (Concrete upright bin., 1110., etc.) 
a. Locate all ventilation facilities for basement/tunnel. 
b. Check commodity temperature and moisture and determine required exposure time. 
c. To the extent possible. seal all openings except for lill opening. 
d. Calculate number of tablets 01 pellets required based on quantity (bushels) of 

commodity to be treated. 
e. Open containers in open air or near a fan which exhausts outside immediately as under 

certain conditions cOlltainers of aluminum phosphide may flash upon opening. 
f. Tablets or pellets may be applied by hand or with an automatic dispenser to the moving 

grain stream. Bins requiring more than 24 h.ours to fill should not be fumigated by direct 
addition as the bin is filled. These bins should be fumigated upon completion of filling by 
probing. 

g. Warning signs should be placed on hatch cover and discharge spout of each treated bin. 
h. Employees may continue with their normal duties when FUMITOXIN fumigar" is used to 

fumigate grain in concrete elevator bins, provid!ng proper exposure levels are maintain
ed. 

i. Following application. basement/tunnels should always be checked for gas concentra
tion before work starts. This can be done with detector tubes. I! a concentration is 
detected in the basement/tunnel. it must be eliminated by natural or forced ventilation. 
Checking of headhouse/galle~ and basement/tunnel should always be done before the 
elevator crews start work. Grain must not be removed prior to completion of minimum 
exposure time. 

3. FUMIGATION OF FLAT STORAGE (Bunke .. , Quon .. t Building', Large StHI T.nko, ute.) 
Structure shall not be occupied during lumigation.1! the storage is within a barn. all animals 
must be removed for the entire period 01 fumigation. 
a. Check the storage for tightness. 
b. To the extent practical seal any vents. cracks or other leaks. 
c. Determine commodity temperature. moisture and type of application to be made. 
d. Determine the dosage and exposure time based on the above information. 
e. Tablets are recommended lor flat storage. but il necessary. pellets may be substituted. 

Workers should be aware of the much shortened allowable application time if pellets are 
used. 

f. Apply tablets by using probes. Probes should be inserted at three or lour foot intervals 
horizontally in both directions. The number of tablets per probe is determined by 
dividing the total number of tablets by the total number of probings to be carried out. 
Tablets will be dropped into the probes at intervals. as the probe is withdrawn. 

g. During application of the tablets. doors and windows shall be open to create as much 
cross ventilation as possible. Observe proper exposure levels and proper respiratory 
protection requi,ements found elsewhere in this manual. 

h. Covering the surface of the commodity with tarps or plastiC sheets reduces convectional 
currents and gas loss. thus increasing the effectiveness of the lumigant. This cover must 
be removed after the fumigation is completed. 

i. On completion of FUMITOXINe application and covering of commodIty WIth tarps. 
closolt, seal and secure all doors, windows, hatches, etc. 

J. Warni, g signs are placed on all doors and openings so they are visible from all 
directions. 

k. After iull exposure time. aerating can be accomplished by opening doors and Windows 
from the outside and allowing 8 cross draft until the area is suitable for re·entry. If the 
enclosure must be entered to open doors and windows. two or more persons must work 
together wearing proper respiratory equipment. Presence of hydrogen phosphide must 
be determined with detector tubes. Refer to aeration, re·entry and industrial hygiene 
monitoring sections found elsewhere in this document. 
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o 4. TRUCKS, VANS, CHAMBERS, CONTAINERS, AND OTHER TRANSPORT VEHICLES 
-- a. Determine if the truck, van, chamber. container, or other trs"sport vehicle can be made 

relatively gas tight. 
b. Determine the volume of space to be fumigated. 
c. Determine the proper dosage and exposure time. 
d. Seal any vents. cracks or other leaks. 
e. For raw agricultural commodities aluminum phosphide may be added directly to the raw 

commodity as it is loaded, or probed in after loading is compleled. 
f. The fumigation of processed foods in trucks. vans, containers, and other transport 

vehicles must be done in such a manner as to prevent contact of aluminum phosphide 
with the commodity or its packaging. 

g. All doors and other openings are then sealed to prevent gas loss. 
h. After doors and other openings are closed and resealed, warning signs Bre placed on all 

of these doors or openings. Refer to placarding instructions for sign requirements 
i. Trucks. vans, chambers, contamers and other transport vehicles to be placed accard 

vessels or on piggyback rail shipments may be fumigated in-transit, but must not be 
moved, while under fumigation, over public roads or highways when moved to the rail 
site or vessel for loading. 

5. FUMIGATION IN SMALL SEALABLE ENCLOSURES 
a. Determine that the small sealable enclosures can be made relatively gas tight. 
b. Place Ihe tablets or pellets in the space to be fumigated. Never pile pellels or tablets on 

top of each other. 
c. Secure the structure in such a way as to prevent gas loss. 
d. Post warning signs on all sides 01 the structure. 
e. If the structure is properly sealed, workers need not vacate the premises. However. you 

must observe proper exposure leyels found elsewhere in this manual. 
1. Maintain good cross yentite.tion during working hours. 
g. Observe proper exposure procedures. 
h. Spices stored in relatiYely airtight drums or other small containers can be fumigated by 

placing the pellets in moisture permeable envelopes inSide the drum. in such a manner 
as to keep pellets. as well as the residue. from coming into contact with the spices. 
Drums or small containers should be stored in an area that is clearly n'IarkecJ so as to 
provide for worker safety under the proper exposure limits. 
Following the fumigation. the drum or small container must be aerated prior to 
shipment. The residue should be disposed of according to proper procedures. 

6. PROCEDURES FOR FUMIGATION OF SPACE IN MILLS, WAREHOUSES AND OTHER 
STRUCTURES 
a. Determine Ihe dosage of tablet. or pellets 10 be applied based upon the following 

parameters for space fumigation. 
1. The volume of the structure. 
2. The air and/or commodity temperature. 
3. The general tightness of the structure to be fumigated. 

b. Carefully seal the area to be fumigated. 
c Place trays or sheets of Kraft paper, up to 12 sq It In area. on the floor of the structur'3' to 

hold the tablets or pellet •. 
d. Spread tablets or pellets on the sheets 8t a density no greater than 30 tablets per sq. ft. or 

"15 pellets per sq. ft. This corresponds to slightly more than one~half flask of tablets or 
one-half flask of pellet. per 3' x 4' sheel. 

e. Check the sheet to see that aluminum phosphide has not been plied up and that It IS 
dispersed evenly to minimize contact between the individual tablets or pellets 

1. Doors leading to the fumigated space are then closed. sealed and locked. Aluminum 
phosphide warning signs must be placed on all entrances. Refer to the placarding 
InstructIons found elsewhere in thIS manual. 

g. The fumigation period usually lasts hom 2 to 5 days, dependIng upon the temperature. 
Do not fumigate when the temperature of the commodity or the space within the 
structure is below .. OG F (5G C). Consult the label and other labeling for further 
Information. 

h. Upon completion of the exposure period. Windows and doors should be opened and the 
fumiglted Itructure allowed to lerate, GI. concentration readings must be ta~en using 
low leyel detector tube. before Illowing personnel to ,e-enter thearel. Refer to aeration. 
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re-entry and industrial hygiene monitoring sections found elsewhere in this document. 
i. Spent residue dust remaining after the fumigation i. disposed of as described in 

disposal procedures found elsewhere in this manual. 

7. BARGE FUMIGATION DIRECTIONS 
a. Determine barge is suitable for fumigation. 
b. Determine barge is dry and clean. 
c. Determine that lids and hatch covers are in good order and can be secured. 
d. 1. Bulk Commodill •• can be treated as follows; 

- By placing tablets or pellets into the stream as the commodity is being loaded on 
the barge. 
- Or. after completion of loading fumigate by using directions for land based 
structures inserting the pellets and tablets below the surface with probes. 

2. Bagged or Other P..,kaged Commodltl •• can be treated as follows: 
- Upon completion of loading. apply tablets or pellets in a manner conSistent with 
other bagged or packaged fumigation directions in land based slruelures. 

e. Close and secure covers. 
f, Post appropriate warning signs to include ballast tank openings as well as cargo aiea. 
g. Notify consignee the. commodity is under fumigation. 
h. Prior to unloading barges make appropriate test to ascertain cargo area as well as bailast 

areas arc free of hydrogen phosphide gas. 
NOTE: Barge fumigation is regulated by U.S. Coast Guard Regulalions 46 CFR 147A as 

mOdified by U.S. Cost Guard Special Permit 2-75. The shipper or fumigator must possess thiS 
permit prtor to fumigating. To obtain this permit contact 

U.S. Coast Guard 
Hazardous Material Branch 

Washington. D.C. 20593-0001 

8. RAfLCAR FUMIGATION 
Bulk R.w Commodltl ••• nd Proc ••• d Br.w ... Rle., M.lt .nd Corn Grit. 

a. Determine proper dosage and exposure time. 
b. Seal any Yents. cracks or other leaks. 
c. For raw agricultural commodities aluminum phosphide may be added directly to the 

commodity as it is loaded. or probed in after loading is completed. Probing IS easily done 
by using u S' x T section of rigid PVC tubing that is 1'14" in diameter. Tablets or pellets are 
dropped through the tube as it is withdrawn from the commodity. 

d. All doors and hatch --covers are then sealed with tape to prevent gas loss 
e. After the d00rs or hatch covers are closed and sealed, warning signs are placed on the 

top ~nd sides of the ear as required by law. Refer to placarding instructions for sign 
reqUirements. 
Notify the consignee that the railcar has been fumigated. 

Proce ••• d Food 
a. Volume of space is first jetermined. 
b. Dete-rmmo proper dosage and exposure time. 
c. Seal any vents. cracks or other leaks. 
d The fumigatIon of processed food in railcars must be done In such a manner as to 

prevent contact of alumrnum phosphide or its reSidual dust WIth the commojrty or Its 
packaging. 

e Tablets or pellets may be placed in moisture permeable materral and then fastened to 
substantial supports in order to preyent contamination dUring railcar movement 

r. All doors and hatch coyers are then sealed with tape to preyent gas loss 
g After the doors or hatch coyer! are closed and sealed. warning signs are placed on the 

top ~nd sides ot the car as required by law. Refer to placarding instructions for sign 
reqUIrements. 

h. Notify the consignee that the railcar has been fumigated. 
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........................... __ ._ .... -- .... -.. _-- -- - - . -
conduct the fumigation in the normal manner following the directions below: 

1. Determine the structure can be made relatively tight by sealing all vents. windows, 
cracks or other openings. 

2. Determine the dosage and appropriate number of probings to be used. 
3 The FUMI-SLEEVE dust retainer is slipped over the standard 1 'I." PVC probe. 
4. The probe with dust retainer is then inserted into the commodity. 
5. As the probe is wlthdnown, leaving the dust retainer in the commodity the appropriate 

number of tablets or pellets are poured into the probe. 
6 After the probe is completely removed. leaving the dust retainer containing the tablets or 

pellets in the commodity. tie off the top of the retainer in a common overhand knot. 
7. Post the structure (shiphold, barge, container on the ship. railcar, other piggyback 

structure) with appropriate warning signs as well as a slg" showing the number of 
FUMI-SLEEVE dust retainer used. 

8. On completion of fumigation remove all retainers from the treated commodity and 
transport in a well ventilated container to disposal site. 

9. Disposal 
3. Complete dust retainer and residue can be buried. 

"-
b. Although it is not recommended. il the FUMI-SLEEVE dus. retainer is to be used 

again. it should be opened, the residue emptied out and buried. The empty dust 
retainer should be washed and completely dried before r~-use. I 

11. RODENT BURROW - for control of hurro\Jine. rodpnts .and moles 
Environmental Hazards 

\
" This product 1s very highly tOIic to wildlife. Ron-tar,et organisms 

to phosphl~e gas in burrows will be killed. Do not apply dlrectly to 
~ or wetlands (swamps, bogs, ~arshes, and potholes). Do not contaminate 
v by cleaning of equipment or disposal of wastes. 
~'\ 
~ It Is a violation of Federal La'" to use this product in a ma'1Il.er 
~ tent with its labelling. 

\ 
~ 
~ 

~ 

This fumigant is a hi,hly hazardous material and should be used only 
individuals trained in its proper use. Before using read and follow 
label precautions and directions. 

FOR CONTROL OF FOLLOWING BURROWING ROnENTS AND MOLES: Marmot .p. --
Woodchucks and YellOW-Belly marmots (Rockchuck), rral~ie Dogs (except 
Utah Prairie Dogs), Norway and Roof Rats, Rouse Mice, Cround Squirrels, 
Moles, Voles. Gophers, and Chipmunks. 

Directions for use against burrowin& pests: Add from 2 to 4 Tablets or 
10 to 20 pellets to the bUrrow. Seal tightly by shovelin« soil over 
the entrance .fter firat packin& the openin& with crumpled newspaper. 
This will prevent 8011 from cover in« the tablets or pellets and slov
ins down their action. Use lower rates in smaller bUrroys vben 80il 
moisture conditions are high and higher rat~s in larger burrows w~en 
Botl moisture is low. Treat re-opened burrows a second time 1 to 2 
days .rter the Inttial treatment. For use on non-crop area •• crop areas 
and orcharda. 

OUTDOOR USE ONLY: Do not use within 15 feet (~ meters) of inhabited structures 
Do not apply t.o burrow which aay open mlder or iT'lt·) occupied buildinca. Pleas 
con8ult Local. State and Federal Game Authorities to ensure that endan&ered 
species do not inhabit the area proposed for t[patmpnt. 
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ENDANGERED SPECIES CONSIDERATIONS 

The use of any pesticide in a manner that may kill or otherwise harm an endangered or 
threatened or adversely modify their habitat is a violation of federal laws. 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: 

STATE (REGIONAL OFFICE FWS) 
Spec'" 

ARIZONA (ALBUQUERQUE, N.M.) 
Blaok-footed ferret 

CALIFORNIA (PORTLAND, OR) 
San Joaquin Kit-Fox 

Blunt-nosed Leopard lizard 

COLORADO (DENVER,CO) 
Black-footed ferret 

FLORIDA (ATLANTA, GA) 
Eastern Indigo Sna!(e 

GEORGIA (ATLANTA, GA) 
Eastern Indigo Snake 

KANSAS (DENVER,CO) 
Black-footed ferret 

MONTANA (DENVER, CO) 
Black-footed ferret 

NEBRASKA (DENVER,CO) 
Black-footed ferret 

NEW MEXICO (ALBUOUERQUE, NM) 
Black-tooted ferret 

NORTH DAKOTA (DENVER, CO) 
BlaCk-footed ferret 

OKLAHOMA (ALBUQUERQUE, NM) 

COUNTY (UNLESS SPECIFIED) 

STATEWIDE 
KERN. 
KINGS 
TULARE 
FRESNO 
VENTURA 
KERN 
KINGS 
FRESNO 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

MERCED 
MONTEREY 
SAN BENITO 
SAN LUIS OBISPO 
SANTA BARBARA 
MADERA 
MERCED 
TULARE 

BlaCk-footed ferret .. ,-___ -"S"T.!:A,.,T.,E'-'W.,;I"'D'->E'-___________ _ 
SOUTH DAKOTA (DENVER, CU) 

Black-footed ferret 
TEXAS (ALBUQUERQUE, NM) 

BlaCk-footed ferret 
UTAH (DENVER. CO) 

Desert Tortoise 
BlaCk-footed ferret 

WYOMING (DENVER, CO) 
BlaCk-footed ferret 

STATEWIDE 

STATEWIDE 

WASHINGTON 
STATEWIDE 

STATEWIDE 
Use of this product in the above areas is prohibited without first contacting and obtaining 
permission from the Endang~ed Species Specialist in the regional offices of ttie U.S. Fi~h and 
W,ldlife Services (FWS) nearest you. 

SPECIAL LOCAL RESTRICTIONS ON THE USE OF 
FUMITOXIN'" TABLETS AND PELLETS FOR CONTROL OF BURROWtNG PESTS 

NORTH CAROLINA 
FUMITOXIN tablets and pellets may only be used for control of rats, mIce and voles in the state 
of North Carolina. Use against other pests is not permitted. 

MISSOURI 
"A state permit is required for use of pesticides in Missouri to control small mammals. except 
rats or mice. Please contact the Missouri Department of Conservation office for information." 

KANSA~ 
"A special permit to black-tailed prairie dog control by poisoning is required in Kansas. 
Contact the Kansas Fish and Game Commission to obtain this permit" 

17 

, 
...... 



----t----
~ 
~ 
12.SHIPHOLD FUMIGATION 

A. GENERAL 
NOTE: Shipboard fumigation is regulated by U.S. Coast Guard Regulation 46 CFR 147A. 

Not all types of ships are suitable to carry cargo under fumigation. The following directions 
for use are applicable only to cargo vessels and tankers where there are no crew quarters 
above the cargo holds. 

1. Prior to fumigating a vessel for in-transit cargo fumigation, the master of the vessel or his 
representative, and the fumigator must determine whether the vessel is suitably designed 
and configured so as to allow for safe occupancy by the ship's crew throughout the duration 
of the fumigation. 
II it is determined)hat the design and configuration of the vessel does not allow for safe 
occupancy by the ship's crew throughout the duration of the fumigation, then the vessel will 
not be fumigated unless all crew members are removed from the vessel. The crew members 
will not be allowed to reoccupy the vessel until the vessel has been properly aerated and a 
determination has been made by the master of the vessel and the fumigator that the vessel is 
safe for occupancy. 
2. The person responsible for the fumigation must notify the master of the vessel, or his 
representative. of the requirements relating to personal protection equipment. -detection 
equipment and that a person qualified in the use of this equipment must accompan"y the 
vessel with ctllrgo under fumigation. Emergency procedures. cargo ventilation, periodiC 
monitoring and inspections, and first aid measures must be discussed with and understood 
by the master of the vessel or his representative. 
3. 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 tests spaces adjacent to spaces cQntaining fumigated cargo and all 
regularly occupied spaces for fumigant leakage. 
IIleakage 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 tne vessel, or his representative, 
of tht! leCtkage so that corrective sttion can be taken. 
4. If the fumigation is not completed and vessel aerated tJlJfore the manned vessel leaves 
port, the person In charge of the vessel shall insure It at the appropriate protection 
equipment and detection devices, and a person qualified in meir operation beon board the 
vessel dunng the voyage. 

·Personal protection equipment means a respirator or gas mask fitted with a 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 ~pm or at unknown concentrations a SCBA Or its 
equivalent must be used. 

B. PREPARATfON 
1. The fumigation must be under the direct supervision of a professional fumigator trained 

In shipboard application. 
2. The fumigator In charge must determine. either by a personal Inspection or through the 

services of a marine chemist or surveyor, that the vessel can be fumigated without 
apparent hazard to the crew. It may be necessary to :neet With the Engineering Officer 
and reView the mechanical draWings of the vessel regarding speCific features (e.g. the 
presence' or absence of smoke detection equipment). 

3 If It IS determined that there could be a defi.,ite safety hazard that cannot be overcome. 
then the fumigator will refuse to proceed. He will fill out a "Refusal to Fumigate Form" 
and forward a copy to the corporate office in Raleigh, N. C. 

4. Should the prefumigation inspection confirm that the yessel or portions thereof can be 
fumigated Without apparent hazard to the crew, a prefumigation meeting is to be 
convened with the Captain and/or his deSignated officers. At thiS meeting. the ranking 
ship's ollicer, FGIS Inspector (if appropriale) and .'evalor operator will each be gIVen 

(a) An executed copy of the "Statement of Vessel Suitabilily for Fumigation and 
Fumigant Application Compliance" (to be signed by Fumigator in Charge). 

(b) An executed copy of the "Prefumigation Notice" (to be SIgned by Ollicer in Charge 
of Vessel arod Fumigator in Charge). 
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(c) A copy of the "Precautions During Voyage Notl 
(d) A copy of the registered FUMITOXIN- fumlgan' 

Copies of (a), (b), and (c) are available in Arabic, C~ 
Greek, Japanese. Norwegian, POlish, Russian, 0 
provide the vessel representative with tuch fore', 
priate. 

5. The fumigator shall discuss each aspect of the fumigal 
officers explaining very carefully and fully: 

(a) Labeling 
(b) Symptoms of hydrogen phosphide pOisoning 
(c) Emergency first aid treatment 
(d) Application procedures 
(e) Required exposure time 
(f) How to abort the fumigation Ilf It becomes nee, 
(g) Precautions to be observed during voyage 
(h) Aeration procedure, 
(i) Proper use of personal respiratory protection 

(fumigator shall ascertain that two (2) full face gas r 
or sell-contained breathing apparatus are on boarc 
members know how to use them). 

(j) Proper use of gas detection equipment~ Two (2) 
testing tubes for phosphine must be lelt on board an, 
must be trained to use them. 

C. APPLICATION 

The fumigator shall: 
1. Ascertain that all opening, leading from the spaces to be 

covers) are sealed. 
2. Determine cubic content of each hold to be treated. W 

cubic content calculations unless they are to remain em 
main holds7 

3. Make sure that all fumigant needed is brought on board, 
for use. The fumigant must not be left unattended a 

4. Commence fumigant application only alter the loading 
5. Apply 'he fumlpn' '0 bulk commoclill •• at a dosage of: 

per 1.000 cubic feet of hold space. The fumigant should t 
commodity or be probed beneath the surface. Probing is 
helps to delay and reduce gas loss from the headspace 0' 
or leakage around the hatch covers be encountered 

Apply 'h. fumfgant to bagged commodill •• at a dosage 
pellets per t ,000 CUbic feet of hold space. Be sure t 
substantial support, and In the case of processed food 
fumigant, or its residue come into contact with the I 

6. Close the hatch covers immediately alter application i, c' 
on hatch covers and on all other entrances to the f, 

7 Hold a post fumigation meeting with the Captain and/or 
the fumigator wilt re-emphasize all precautions to be ob 
monitoring of all occupied areas for possible gas leak 
requested to see that following the unloading of the fum 
will be removed and destroyed. 

8. Complete a "Post Fumigation Notice" and forward 0 
PESTCON SYSTEMS, INC. 
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f"/ D. SPECIMEN COPIES OF REQUIRED SHIPBOARD FORMS 

~ 
::r -

PRECAUTIONS DURING VOYAGE NOTICE 

SUGGESTED MINIMUM PRECAUTIONS DURING VOYAGE: 

GenerAlly ape.kin" crew members are free to move about the v~ssel durIn, the 
vayace but the tollovlnl minimum precautions should ~. observed: 

• ) Do not enter fumisated holds. 

b) 

0) 

Should an odor of hydrogen phosphIde be detected or 
suspecte~ In an occupied area of the vessel, e~.cuate 
the area and check for the presence of hydrogen 
phosphide us!n, appropriate respiratory protection 
eQuipme~t and a ,as testing device. These items are 
on board and the Captain or his designated 
representatIve la familiar with their use. Should. 
leak be (ound, leal it with tape or caulking on the 
exterIor .ide of the space under fumigation. We.r 
respiratory protection durin& this oper.tion. 

Do not open fumi,.ted holds to commence aer.tion until 
a few hours before the vessel is re.dy to unload. If 
the ves.el i, equipped with po~er ventilators, these 
should be turned on to assist in the .eration process. 
Do not enter holds durina aeration process until a ,.s 
re.dina taken over the Ir.in lurface indicates that it 
Is safe to do 10. 

SUGGESTED MINIMUM PRECAUTIONS TO BE OBSERVEP pURING PISCHARGE or THE CARGO; 

Hydrosen phosphide In the air apace ,bove the Irdn in ttle holds will readily 
d~s'ip.te when the h.tche. are opened. There may be some g_9 remain in, below 
the lurf.ce of the Ir.in which viII di"ppe.r .s discharge continues. 

Hovever, should it be nece.lary for vorkers to enter fumigated holds to unload 
the Ir.ln, teat the air directly .bove the ,rain in the vicinity of vhere the 
men viII be vorkin,. Should gas be detected, remove workers .nd .11ew 
.ddition.l time for .eration. 

Copy - C.pt.in of the Veaael 
Copy - rCIS 

Copy - Elevator 
Copy - Applicator 

20 

Copy ____ _ 
Copy ____ _ 

PREFUKIGATION HOTICE 

TO: PERSOH IN CHARGE or ______ ==-:-~==_:_-------
(N'" of V •••• l) 

You are hereby notified that FUHITOXIHefuai.ant vill be used to treat Irain 
in holdl __ • __ • __ • __ • __ • __ • __ • __ • __ , between the 
houri of ____ and on , 19 __ -

In accordance with Federal Re,ulations the followin, information is provided: 
.) th. EPA r.,iot.r.d FUMITOXIN.l.b.l .nd l.b.llin, for ohipboard 

fumi,ation of Irain are attached. 

b) 

0) 

d) 

The SymptOMS of exposure to hydro,en phosphide (phosphine) are: 
Sensation of cold, fati,ue, pain and ti,htness in upper 
chest, n.usea, diarrhea, .to •• ch cr •• ps, loss of 
equilibrium. Severe poisonlna results in cyanosis, 
alltation, ataxia, and unconsciousness . 

Emergency first aid treatment for iob.lation of the aas is: 
Remove vieti. to fresh air. Make hi~ lie down and 
keep him varm. Treat.8 for shock. Call a physician 
as soon as possible. Hake no antidot.l use c! fata, 
oil., butt~r, or milk. 
The followin, mealures are aUI&ested tor u,e by the physician 
in accordance with his own jud,.ent: 
Should patient sufter fro. vo.itin, or increased blood su,ar, 
appropriate solutions Ihould be .d.iniltered. Tre.tment 
with oxY,en bre.thinl equipment i. recommended as Is the 
.dministration of • cardiac sti.ulant. 
In c.ses of severe poi.oninl where pulmonary el.!ema is 
observed, ateroid therapy ahould be considered and close 
medical supervision is recoa.ended. Blood transfusions may 
.l~o be necessary. Bed rest i. recommended (or a minimum of 
48 hours. 

Perlon.l respiratory protection tor two men and ,.s testing 
equipment must be on board, and at le.st two crew members must 
be tamiliar with it. use. 

e) The threshold limit value for phosphine in spaces that .re 
considered •• fe for occup.ncy il 0.3 ppm (parts per million). 

I hereby acknowledge receipt of the followinl documents: 
1. PREFUMIGATION NOTICE 
2. STATEMENT or VESSEL SUITABILITY rOR rUMIGATION AND rUMIGANT APPLIGATIOti 

COMPLIANCE 
3. PRECAUTIONS DURING VOYAGE NOTICE 
4. REGISTERED FUMITOXIN FUMIGANT LABEL AND LABELLING. 
5. 
6. 

I fUrther confirm th.t the fumi,ator .nd I have discussed the structure of 
thia vessel and it i. luch that there are no known means for .as to escape 
from carlO holds to areas occupied by the crew. 

Silnature ot Captain or Officer in charae of veule! 

Applicator in charae of fumi,ation 

Date: • 19_ 

Copy - C.ptaln or Ves.el Copy - EI evUor Copy 
Copy - rGIS Jnspector Copy - Applicator Copy ------
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STATEKEKt or VESSEL SUITABILITY rOI FUHIGATIOH AND FUHIGAKt 
APPLICATION COKPLIANCE 

TO: CAPTAIN 01 OFFICER III CHAIGE OF ------;-:::--c:-:::---,-:------
(H •• e of Vessel) 

It Is hereby certified that: 

.) 

b) 

0) 

d) 

Stlned by: 

For: 

I hive personally inspected the visible portions of the clrco hold. 
to be fual,lted. with roHI!OXIN. lumll.nt on the ·v~ssel _-:-___ _ 

on 19_ and find 
them suitable for treatllent. 

The application of the lumi,.nt Is in accordance with the EPA 
re.li.tered label and/or •• Aufl""turer's instructions. 

The application of FUMITOXINeCuml,ant containing 55% aluminum 
phosphide •• the active inlredient was made to Iraln on this 
vessel on • 19 ___ • Hydrogen phosphide 
(pho.phine) ••• 1. liberated froll the tablets or pellets. The 
follow!n, holda vere tr •• ted: 

HOLD NUMBER 
QUANTITY OF FUHIGANT 

IlllIl 
DIMENSION OF HOLD 

.TN CU. FT. 

Follow!n, application of the lumiaant, the hatch ~OYer5 vere 
cloaed and entrance. to the fumicated apices vere placarded vith 
appr~priate DANCEI .l,n •. 

One copy of the above to: Captain of the Vessel, FGfS, Elev.tor 
and Appllc~tor, Copy , COpy 
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",UUFACTUREI'S InSTIUCTLONS FOI SHIPBOARD USE OF FUMITOXIN_ 
FUMIGANT TABLETS ANDIOI P~LLETS 

~ fUftIGATIOH OF GRAIN UnDER [GIS SHOULD FOLLOW THE FGIS 
fUftIGATIOn HANDBOOK 

BE SUH~ TO READ AND FOLLOW ALL LABEL AMD LABELLING DIRECTIONS 
BEFORE USE 

NOTE: SHIPBOARD FUMIG~TION OF GRAIII IS IEGULATED BY U.S. COAST GUARD 
IEGULATION 46 CFR 147A 

~: 30 - 60 tablets or 165 - 3QO pellet. per thouaand cubIc feet of hold 
apace for bulk commoditiel. 30 - 60 tlblet. or 100 -300 pellets per thousand 
cuble feet of hold apaee f~. bl"ed COMModities. Win, tanks Ihould be 
included in cubic content calculation. whether they will contain ,rain or n,t 
unless they are lea led off fro. the .ain hold. 

APPLICATION: The vessel .ust be inspected to ascertlin thA~ the construction 
Is such that a furai,ation may be ulldertaken without -apPlrent danger to the 
crew. Openin,1 ~eadln& from the .pace to be fumi,ated to other areas ~ust be 
sealed. FumIgant application to I hold viII conmence only after loading of 
that hold has been completed. The tablets or pellets should be applied 
uniformly Icross the ,rain and be probed beneath the surface. This helps to 
delay and reduce ,IS 10s3 fro. the head apace ~Yer the crain should hi,h winds 
or leaka,e around the hatch covers be encountered at aea. Close the hatch 
coverl immediately after applicat.on Is completed. POlt appropriate DANGER 
sllns on hatch covers and on all other entrances to t~e fumi,ated hold. 

SUGGESTED PROCEDURES AND PRECAUTIONS TO BE OBSERVED DURING VOYAGE 

Do not enter fumillted carlO apace. Thoae Irea. throu,hout the ship inhabited 
or entered by the crev Ihould be .onltored us in, appropriate ,a. detection 
equipment. Should an odor of hydrolen pho.phide be detected the area ~ust be 
evacuated and ventilated. U •• appropriate re.piratory protection equipment to 
locate the lource of leakaae. 

If pOlslble, carla hatches ,hould be lett closed until a fev hours before 
veasel ia reldy to unload. 

PRECAUTIONS TO BE OBSERVED DURING DISCHARGE 

Hydro,en phosphide in the air .pace abov~ the ,rain in the holds viII re.dily 
di.slpate when the hatches .re opened. There ~ay be lome las remain in, belov 
the ,rain surface which viII disappear .s discher,e continues. 

Hovever, should it be necesllry for vorkerl to enter the fumi,ated holdJ to 
unload the Irlin, t.at the air directly aboTe the Irain lor the prelence of 
hydro&en pho.~~ide. Should ,a. be detected, remove workerl and provIde tIme 
for aeratIon. 

Remove and discard all fumi,atlon rANGER 11,nl. 

Cupy C~ptaln of Vessel 
Copy - rGIS In.pector 

Copy Elevator 
Copy - Applicator 
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REFUSAL OF 1M-TRANSIT SHIPBOARD FUMIGATION 

The fWlI,atlon of the carlo of ___________________ _ 

located in hold. __ • --. --. --. --. --. -_. --. --. 
on the vessel _________________________ _ "as 

requested by the _______________ elevator In ________ _ 

as of _____________ _ 
1~ An inspection of the vessel vas 

conducted and it v •• determined that a (uml,.tlon of the carlo could not be 

performed without exposin& the ahlp's crew to undue safety hazard9 at sea. The 

(un,!s_tion of the above ve •• el va. refused on __________ ___ 19 __ 

PESTCON SYSTEMS. INC. 

Fuml,4tor In Char,. 
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B. BAGS 

1. G.neral S .. t ..... nl: 
The following instructions are Intended to provide general guidelines for typical 
f Jmigations. These instructions 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. 
effective and consistent with the properties of aluminum phosphide products. 

2. Procedure for Vertlcel Stor.: (concrete upright bins and other silo type bins that 
can be quickly transferred) 
a. Bags may be added to the commodity as the bin is filled. but must be removed as 

the bin Is emptied. FUMITOXIN tablets or pellats are most suited to this 
application since they can be automatically added to the commodity and are not 
removed after fumigation. Referto section for tablets and pellets for directions on 
these uses. 

b. Locate all ventilation facilities for basemenVtunnel. To the extent possible seal all 
openings except for fill opening. 

c. Calculate the number of bags needed and the rate which they must be added 
based upon the r~te at which the bin will be filled. 

d. FUMITOXIN bags are applied by hand on the headhouse/gallery belt or into fill 
opening. Add fumigant in as continuous a manner as possible to the commodity 
stream. 

e. Keep an accurate count of bags added since the bags must be removed when the 
bin is emptied. Bags can be removed by transfer of the commodity through a 
screen or scale operator. 

f. Seal the bin deck openings after the application is complete. 
g. Bins requiring more than 24 hours to fill should not be fumigated by direct 

.ddilion .othe bin is filled. These binsshould be fumigated by shallow probing or 
surface application. 

h. Post '"Danger'" placards on all entrances and on the discharge gate. 
i. Bins need not be aerated until they ara transferred. Workers must not be 

overexposed during this transfer. 
3. Procedur.1 for Flat Stor .. : (Bunkers. quonset buildings. large steeltanos. rectan

gular shaped bins. etc.) 
a. Check the storage for ligh'ness. 
b. To the extent practical seal any vents. cracks or sources of leaks. 
c. Determine commodity temperature. moisture and type of application to be made. 
d. Determine the do .. ~~ and exposure time baaed on the above information. 
e. Determine application procedure to be uaed. This can include shallow probing. 

uniform addition as the bin Is filled. or surface appllcalion. Bins requiring more 
than 24 hours to fill should not be fumigated by addition as the bin is filled since 
larpe quantities of gaseous fumigant may elcape before the bin is finally sealed. 

f. Surface application can be used if the bin can be made sufficiently gos tight to 
contain the fumigant long enough forit to penetratethroughoul.ln this instance. 
it is advisable to place V. of the dODge in the floor level aeration ducts. This 
fumigant must not contact liquid phase water. 

Surface application may include plaCing of the individuII bags directly on the raw 
agricultural commodity or plaCing them on stripi of Krlft piper. The lItter will 
allow for easier retrievll of the spent bagl. Beller retention of gos in the 
commodity mass will be accomplished by digging I long nlrrow trench on the 
surface. placing the bigs in the trench Ind covering with the commodity. 

g. Arrlnge enough applicators and other workl .. to complete the job quickly 
enough to avoid expolure to hydrogen pholphlde gls. Monitoring with a SUitable 
detection device is required to I .. ur. that the 0.3 ppm 8 hour TWA is not 
exceeded. See '"Indultrlal Hygiene Monitoring'" section found elsewhere in this 
manual. 

h. When possible. it I, Idvinble to cover the commodity wit" plastic tarps. This Will 

act IS In Iddltlonll ... ling me .. ure. 
I. Sell III remaining Ixltl. 
j. POlt '"Dlng.r'" placlrdl on Ind lock all entrlncel. 
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k. Bins need not be aerated unl_ ..... entry is required. Consult safety procedures 

listed elsewhere In labeling. 

Remove and dispose 01 bags prior to emptying bin or during emptying if the bags 
ca .• not be retrieved otherwise. 

4. Proc.durH lor Bunk.r and Other Outdoor Tarped Commodltl.s: 
a. Follow step. b, c, d and e in Section 3 above. 
b. When tarps are spread over ground storage, be sure they are sealed logether. 

Sand snakes or dirt can be used for ground seal. 
c. Surface or shallow probing may be done through slits in the tarp or the tarp can be 

spread over the commodity after application. Be sure slits are sealed after 
application. 

d. This isan outdoo:application 5D safety monitoring and respiratory equipment are 
not required. 

e. Post "Danger" placards. 
f. When possible. remQv8 bags prior to moving the commodity. 

5 Procedur. for F.rm Storage: 
a. G .... r .. : 

Since on facm storage is al!iiost always flat storage, refer to "Procedures for Flat 
Storage" found elsewhere in this manual. The instructions which follows provide 
additional guidance: 

b. S.llIng: 

Leakage is the single most important c?use of failure in the treatment of farm bins. 
Since these bins are usually small by ~olrr>arison. they nave 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 arft also usually t:"f ve~ loose construction and therefore 
require much attention to sealing. All vents and aeration ducts must be tightlvse~led 
uSIng 4 mil polyethylene sheeting or il' equivalent. The plastic must be sealed 
directly to the metal with tapo or other adhesive. It is not sufficient to "cinch ~p" the 
plastiC a. w:th a belt. The surbce of the grain should be covered witn plastiC Sheeting 
after FUMITOXINe bags have been applied. Tarping of the grain surface will greatly 
reduce leakage. Other.tlliing techniques are recommended. i.e., closure of all large 
cracks with caulking, foam insulation or oth~r sealant. Sealing these cracks will 
gre&tiy reduce the required dosage. 2 mil or thicker plastiC can be used for tarping the 
gram surface. however. the plastiC und on the outside of the bin should OR a! lea:lt 4 
mils When an entire structure is tarped. the p!astic must be at least 6 mLis thick to 
prevent excessive tetHing dining the fumigation. 

c. Do .. ge: 
Unless all the large cracks are s:::taled as described above. the dosage recommended 
should be 8-16 bags per 1000 bu. (6-13 bags per 1000 cu. fl.) capacity of Ihe space 
under the plastiC tlrp. 

d Addltl"nal Ap!)llctlllon, In.tructlon.: 
Probing bags into the grain mass is the recommended method of application. F'robe 
InsertIOf'~ shoutd be sClttered evenly over the surface Place no more than '1, of the 
total dose In floor level •• ration ducts. Be sure the inside of the aera!lcn duct IS dry 
befor., adding the b.gs. Addition of bags to water in an aeration duct can cauSe a fire 
Seal th@ aeration fan as described above 

e Place "Oanger" placlrda on entrlnces to the bin and near the ladder Refer to 
placarding Instruction I found elsewhere in this mlnual 

NOTE If monitOring equipment il not .vailable on II farm and application cannot be 
done from out,ide Of • Itrueture. an Ipproved r.spirator must be ~orn dUring 
application from within In encloNd indoor Irel. 

6. Proceclur .. lor MUla. W...tlou_. Food Pr_MlIIII Ptan... Chemba... Truc"-. 
Trallen. Con ........ and 0 ..... Static ... ', .. EncioSUrH: 
8. Determinethe dosage 01 bag,to be applied baSed upon the following parameters 

for space fumigation: 
The volume of the structure 
The air and/or commodity temperature 
The general tightneu of the structure to be lumigated 

b. Determine exposure period based on the "Exposure Guide" found elsewhere in 
this document. 

c. Seel lit openings except for the dOQr being uSed to enter and leave. 
d. Place bags on floor in a systematic manner, beginning at the point furthest from 

the exit door. Do not tou bags into inaccessible areas. Do not pile bags. Spread 
bags so they are not touching. 

e. FUMITOXIN bags are not to be placed in or attached to commodity packages 
containing processed food. If bags cannot be placed on the floor, attach to walls 
or other support. Bags may be taped to a cardboard disc and disc attached to 
commodity packaging. 

f. When fumigating multiple story buildings, each floor is considered a separate 
enclosure. Application should begin with the top floor and end with the ground 
floor. 

p. Doors leading to the fumigated space are then closed, sealed and lock,d, 
"Danger" placards must be placed on all entrances. Refer to placarding 
instructions found elsewhere in this manual. 

h. Upon completion of the exposure period, windows and doors should be opened 
and the fumigated structure allowed to aerate. Gas concentration readings must 
be taken using low level detector lubes before allowing personnel to re .. enter the 
area. Refer to aeration, re-entry and Industrial Hygiene Monitoring sections 
found elsewhere in this document. 

i. Dispose of remaining bagsaccording to DISPOSAL instructions found,,'sewhere 
in this manual. 

7. Procedur .. for Spece Fumlgltion, Uncler T_, 
a. a. ... r": 

Follow the pertinent instructions given Immediately lbove part in "6." 
b. Seiling: 

An enclosure suitable for fumigation may be formed by covering packaged 
commOdities with plastic sheeling. The sheets may be taped, glued, or clamped 
logether to provide a sufficient width at material to ensure that adequate sealing is 
obiained. 

The plastic covering may be sealed to the floor using tape. glue. sand snakes or by 
plaCing soil or sand onto the ends of plastic covering Or by other SUitable 
procedures that ensures 8 good seal. 

c Addition.' Appllcltlon In.lructlon.: 
Bags may be applied under the edge of the tarp or through si,ls The bags should 
be protected Irom condensation or other source of ~ater The silts If' the covertng 
should be sealed after application of bag!.. Bags should not be plied or 
overlapped. Care should be taken to prevent the plastiC tarp from covering the 
bags 

d Addltion.1 Preclutiona: 
Indoor fumigation precautions are handled 85 any other Situation where the 
applt,.::atlon IS made from outSide t~e areA being fumigated Workers mal o(.cuP"( 
ad,acent Indoor areas ~UI they must be protected from overexposure to hydrogef"l 
phosphide by adequate sealing. ventilation or respiratory protection 
Do not walk on stacks dutlng the fumigatton 
Place "Danger" placards al conspicuous pOints on the encios-ure 

e Aeration: 
Precaution! must be taken to assure that e)(po!ure to htdroger. phosph,de ,n 
excess of 0.3 ppm dlle. nol occur dutlng th@ fumigation and lor aeration 

27 



8. Appllcallon Proced .... 'or R.II C.n, Conl8lMn, Truck.,.nd OlllerSlmll.rV.hlcl •• : 

a. G.n.r.l: 
The following directions are for transport vehicles both static or in-transit. 
Trucks, vans, chambers, containers and other transport yehicles to be placed 
aboard vessels or on piggyback rail s~ipments may be fumigated in-transit. but 
must not be moved over public roads or highways when moved to the rail site or 
vessel for loading. 
Railcars, containers. trucks. and other transport vehicles loacied with bulk 
commodities to which FUMITOXIN" bags may be added are treated in the same 
way as any other storage facility. FUMITOXIN may be added as the vehicle is 
being filled. the bags may be scattered Dver the surface alter loading is complete 
or probed beneath the surface. 

Surface application is not recommended for m-transit fumigation. Be sure all 
vents. cracks or other openings are sealed. 

b. Proc.dur •• for Proc .... d Foods: 
FUMITOXIN8 bags must not come Into contact with processed foods. Bags must 
be applied in such a way as to prevent contact with the cor.lmodity or its 
packaging. 

c. Bulk R.II C.r.: 
1. Close and serure all hatch cOl/ers except those bemg utilize" for the 

fumigation. 
2. Seal all Qther openings. Pay particular attention to vents. 
3. Clean the flange lip of hatch (or hatches) being utilized It the commodity 

extends into the throat of the hatch. force It away as far as possible. 
4. Open cans and tape bags to a cardboard disc Be sure to only tape across the 

bag ends only. 
5. Place the disc into posltiun. bag Side up. and secure with masking tape. 
6. Lower the cover mto place and secure. Tape "Danger" placard sec:Jrely to the 

hatch Cover. 

d. PrOCedure. for Eo.cera: 
1. Close and secure one of the doors from the InSide. Seal all openings and JOints. 

If possible. caulk joints and drape ent .. e doorway with polyethylene film. 
sec'Jring the edges to the inner wall. floor and ceiling with maskmg tape. 

2 Inspect the r.:>Of. floor and walts tor holes and/or cracks. Seal alt openings. 
3 If possible. drape rematning doorway with polyethylene film before door IS 

closed. Secure edges to door Jams and floor. Close door and secure. If 
doorway is draped with polyethylene. It ma't' not be necessary to seal the door 
from the outside. If door is not draped. seal all cracks. openings and JOints from 
the outside 

4. Open cans and tape bags to cardboard diSCS. Be sure to tape across the bag 
ends only. 

a S Place the loaded discs inSide thp boxcar and secure. bi'g Side up. With tape or 
nail to the wall. 

6 Post "Danger" placards on each door 

e Procedure. 'or Conwlners: 
1 Procedures for trucks. vans and other transport contaIners are ~ssentlany the 

same as boxcars. except their doors tend to be more gas tight. and they often 
have only a rear door. "'hlch must be sft81ed aft~r applIcatIon IS compl€!ted 

g Appllcltlon Procedur •• lor In-Tr.nllt Fumlgltlon of Shlpholda: 
at aener.t Inform.tlon: 

ShlpbOlrd fumigation IS also regulated by the U S Coasf Guard Regulations 
46 eFR '47A 

2 ThiS prOtiuct IS tOXIC to fiSt", Keep out of lakes. streams a"d other 8QUfltiC 
envlronmenta 00 not contaminate water by clelnlng equipment or disposal of 
wlstes 
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b. Pr.-voyege Fuml9.tlon Procedur ••• nd Precaution.: 
1. Prior to fumigating a vessel for in-transit cargo fu:nigation. the master of the 

vessel or his representative. and the fumigator must determine whether the 
vessel is suitably designed and configured so as 10 allow for safe occupancy 
by the ship's crew throughout the duration of the fumigation. 

If it is determined that the design and cor'iguration of the vessel does not 
allow for safe occupancy by the ship'S crew throughout the duration of the 
fumigation. then the vessel will not be fumi,ated unless all crew members are 
removed from the vessel. The crew members will not be allowed to occupy the 
vessel until the vessel has been properly aerated and a determination has been 
made by the master of the vessel and the fumigator that the vessel is safe for 
occupancy. 

2. The person responsible for the fumigation must notify the master olthe vessel. 
or his representative. of the requirements relating to personal protection 
equipment. detection equipmeo' and that a person qualified in the use of this 
equipment must accompany the vessel with cargo under fumigation. Emergen
cy procedures. cargo ventilation. periodic monitoring and inspections, and 
first aid measures must be discussed with and understood by the master of the 
vessel or hiS representative. 

3. Seal all o~enings to the cargo hold ortank using suitable water proof. gas tight 
materials. Lock and/or otherwise secure all opening5. man ways. etc., used to 
ente: the hold. Post appropriate "Danger" placards on same. 

4. On tankers the over-space pressure rei ie' system of each tank must be sealed 
by (1; the closing of appropriate valves and (2) s~aling the openmgs Into 
over-space with g85 tight materials. 

5. CO":'ltact appropriate authorities. 
6. If tha fumigation is not completed and the vessel aerated before the manned 

ve~selleaves port, the person in charge of the vessel shall ensure that at least 
tvolO units of personal protection equipment and one gas or vapor detection 
device and a person qualified in their operation be on board H,e vessel during 
voyage. 

7 During the fumigation or until a manned vessel leClves port Or the cargo IS 
aerated. the person in c,large of the fumigation shall ensure that a Qualified 
person using Qas or vapor detection equipment tests areas adjacent to !'ipaces 
containing fumigated cargo and all regularly occup;ed areas for lurrugation 
leakage. If leakage of the fumigant is detected. the person in charr e of the 
fumigation shall take action to correct the leaka,e. or shall inform the master 
of the vessel. or his representative. of the leakage so that corrective action call 
be taken. Personal ~rotection equipment means a gas mask fitted With a 
canister designed for p'losphine gas which is approved by NIOSH/MSHA A 
gas mask and C3nister is approved 'or use up to 15 ppm. Above 15 ppm or at 
unknown concentrations a SCBA or its equivalent must be used 

c. Procedur •• for Bulk Dry C.rgo V .... I •• nd T.nk ... : 
1 Calculate dosage on the basis of cargo holt1 volume. Dosage I::' always 

:arculated for the total hold volume irrespective of the commodIty tonnage in 
the hold. 

FU"'ITOXINe bags ........................... 2 to 6 bags per'.ooo cu It 

2 After a hold has been filled or compl&ted. opan containers and dlstflbute bags 
uniformly onto commodity surface with spICing between each Do not place 
bags Within 10 feet of side walls. Step on each after placement or probe bags 
mto commodity. 

3 Observe closing of hatch covers closely. Stop the closmg I' the cover snags an 
Individual bag. Reposition thlt big Ind r&sume clOSing 

d Voyege Precaution •• nd Procedur": 
1 At regul.r intarv.' •. monitor sp.c •• IdjlCent to areas containing fumigated 

clrgo Ind 1/1 rftgullrly occupied Ir.i., 'or fumiglnt '.Iklge using IIppropnate 
g .. deteclion equipment. 



-
Special attantlon ahould be givan to living quarters, kitchens, storerooms, 
mess halla, keel ducll, day rooms, the bridge, engine room and any other 
enclosed apIces occupied or frequented by crew member. during voyage. 

2. "hydrogen phosphide (phosphine) i. detected, evacuate the space or area, 
and saal 011 the sourca of thalaak waaring appropriate respiratory protection 
equipment. Ventilate the area before allowing occupants to return. 

3. Do not enter fumigated holds or tanks. 
4. Do not open, ventilate or aerate the fumigated holds during the voyage unless 

the fumigation mUlt be aborted. 

e. Precautlona end Procedurea Durlng DllCharga: 
"necessary to enter holds prior to discharge, test spaces directly above cargo 
surface for fumigant concentration, 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. 

f. Peraon" Protective Equipment end Monitoring: 
1. Fully loa<led hold. on dry bulk carriers are considerad an outdoor fumigation. 
2. Tanker holds which must be entered to fumigate and partially loaded holds on 

dry bulk carriers are fumigated from within the area being treated. 
3. See sections on "Respiratory Protection" and "Applicator and Worker Ex

posure" found elsewhere in this manual for requirements. 
4. "hydrogen phosphide (phosphine) is detected a minimum of two qualified 

persons should wear the gas mask and canister described above while 
aerating the area and locating and sealing the leak. 

10. Application Procedure. for In-T.analt Fumigation of Cont .. ne .. on Ship.: 

a. Wnen fumigating bulk commodities to which direct addition to this fumigant is 
not allowed or contact to its packaging, please refer to section coveriny directions 
for static containers. 

b. In-transit fumigation 01 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. 52·75. Contact the Coast Guard or 
Pestcon Systems, Inc. for additional Information 

c. Comply with general preCautions given in labeling. 

1 1 Appllcatlona Procedure. for Fumigation. of Bargeo: 

a. G.n.,.I: 
Since barge fumigation is a type of flat storage fumlgallon as well as haVing 
SImilarities In co:nmon With a ShiP, refer to sections on "Procedures for Flat 
Siorage' and "Application Procedures for In*tranSlt Fumigation of Ship's Holde;" 
found elsew"ere i., this manual Barge fumigation IS regulated by the U.S Coast 
Guard Regulation 46 CFR 147'" as mod,f,ed by U.S. Coast Guard SpeCIal Pe''T1lt 
No 2·75 The shipper or fumigator must possess thiS permit prtor to fumIgating 
To obtain this permit contact 

b Sealing: 

U S Coast Guard 
Hazardous ~aterlals Branc.h 
Washlnglon. DC 20593·0001 

SpeCial care must be taken In det')rmlnlng whether a barge 15 SUItable for 
fumigation 
ExceSSive leakage may occur through ~oorly sealed hold co .... ers 
Prior to unloading blrges. make IpprOP"lte tests to ascertain cargo area. as 'Nell 
as bailist Ir •• s .• r. free 0' hydrogen phosphide gas 
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XVI. PLACARDING OF FUMIGATED AREAS 

The applicator must placard or post all entrances to the fumigated areas with signs 
bearing: 
1. The signal word DANGER/PELIGRO and the SKULL AND CROSSBONES symbol in 
red. 
2. The statement, "Area andlor commodity under fumigation. DO NOT ENTERINO 
ENTRE." 
3. The statement. "This sign may only be removed alter the commodity andlor area is 
completely aerated (contains 0.3 ppm or less phosphine gas). " incompletely aerated 
commodity is transferred to a new site, the new site must also be placarded, and workers 
must not be exposed to more than 0.3 ppm phosphine." 
4. The date and time fumigation begins and is completed. 
5. Name of fumigant used. 
6. Name. address. and telephone number of the applicator. 
All entrances to a fumigated area must be placarded. Where possible, placards should be 
placed in advance 01 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 next to the top hatch which the fumigant is introduceC:. 
Do not remove a placard t'ntil the treated commodity is aerated dow~ to 0.3 ppm or less. 
To determine whether aeration is complete, each fumigated site or vehicle must be 
momtored following directions found under industrial Hygiene Monitoring and sho.wn to 
con tam 0.3 ppm or less phosphinE' g~s in the air space around and, when feaSible, In the 
mass of the commodity. Transfer of incompletely aerated commodity to a new site IS 
permissible. however, the new storage site must be placarded If more thao 0.3 ppm is 
detected. Workers who handle incompletely aerated commodity must be informed and 
appropriate measures taken (Le. ventilation or respiratory protection) to prevent 
exposures from exceeding t~e TLV'sfor hydrogen phosphide. 
It is recommended that the person responsible for removing pi&Cards be familiar With the 
physical. chemical and toxicological 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. 

XVIII. AERATION OF FUMIGATED COMMODITIES 

a. Foods and Feeds 
Tolerances for hydrogen phosphide residues have been established at 0.1 ppm for 
animal feeds and 0.01 ppm for finished foods. To guarantee compliance With these 
tolerances. it IS necessary to aerate these commodities for 48 hours prIor to offering 
them to the end consumer. 

b Tobacco 
Tobacco must be aerated for at least three days (72 hours) when fumigated In 
hogsheads or until concentration IS below 0.3 ppm and for at least two days (48 hours) 
whpn fumigated in other containers. When plastiC liners are used, longer aeration 
penods will probably be reQUired to aerate the commodl"y down to 0 3 ppm 
As an al!ernatlYe to these aeration p'=tflods. each container of a treated commodity m"y 
be analyzed for reSidue uSing accepted analytical methods If reSidues are less than 
to:erance levels, the commodity may be shipped to the consumer regardless of the 
abo~e holding peflods 

31 



.:r 

~XVIII' DISPOSAL INSTRUCTIONS 

DRAFT A, TABLETS AND PELLETS 

a. GENERAL 
The EPA has delermined I~al prrper disposal 01 eluminum phosphide will cause no 
unreasonable adverse elletls 10 Ihe environment. Conlact your State Pesticide or 
Environmental Co~trol Agency, or Hazardous Waste representative at the nearest EPA 
Regional Office for guidance. . . . 

. 1. Do not contaminat. watt< lood or lead by dISposal 01 pesticide wastes. . 
2. Un rea ted or partially reacted fUMITOXINe is ecutely hazardou •. lmproper dlspo.al 

01 excess pesticide, spray mixture or rinsate is a violation of Fe~eral Law. If these 
wastes cannot be disposed 01 by use according 10 label instructions. contact your 
State Pesticide or EnvironrTlflntll Control Agency. or the Hazardous Waste represen· 
tallve at Ihe nearest EPA F'egional Office tor gUidance. For specilic Instructions, reler 
to wet Jeactlv8tion method of disposal alld spill and leak procedures. or call YOl" 
Pastc;on Systems. Inc. representative lor guidance. 

3. Some local and stale wasle dlsposa' (egulalians may vary Irom the !Ol:owing r~~om
mandetions. DisPolal procedures ~hould be reviewed wit" appropriate authont.es to 
.nsure compliance with local regulations. Contact your State Pesticide or E~v!ron~ 
mental Control Agency or Hazardous Waste Specialist at the ne.rest EPA Reglondl 
Ollice for auidance. 

If· "properly exposed, the residual dust remaining alter a fumigation ",ith FUMITOX
IN will be a grayish-white powder and contain a sma" amount 01 unrea~ted 
aluminum phosphide. THE RESIDUAL DUST fROM INCOMPLETELY EXPOS
ED fUMITOXIN WlcL REOUIRE SPECIAL CARE. 

o. DIRECTIOr.:S FOR DISPOSAL OF SPENT RESIDUAL DUST 
In open areas. small (not more than 5 lIasks) amounts 01 residual dust may be 
disposed 01 on site by burial or by spreading over the lanl1 surlace away from 
inhabited buildings. 

2 Residual dust Irom fUMITOXIN may alsO be collected and disposod 01 at a 
s~nitary landlill, incinerator or other approved sites or by other pr?ceduros 
approved by federal, State or local authoritie •. 

3. from 2 to 3 kg (4 to 7Ibs.) 01 residual dust Irom ~ to 3 flasks 01 FUMITOXIN may be 
coilected lor disposal in a I-gallon bucket. Larger amounts. up to one-hall csse. 
may be collected in burlap, cotton or other types 01 porvUS clolh bag. lor 
transportation in In open vehicle to the disposal site. Do not collect dust from 
more Ihan 7 flasks 01 tablet. or 10 flasks Of pellets (about 11 kg or 25 Ibs.) in a 
Single bag 0 'lOT PILE BAGS TOGETHER. DO NOT USE THIS METHOC' FOR 
PARTIALL Y SPENT OR "GREEN" DUST. CAUTION: DO NOT COLLECT DUST 
IN LARGE DRUMS. DUMPSTERS. PLASTIC BAGS OP OTHER CONTAINERS 
WHERE CONFINEMENT MAY OC'CUR. 

c DIRECTIONS FOR DEACTIVATION AND DISPOSAL Of "GREEN" PARTIALLY 
SPENT RESIDUAL DUST 
Confinement of p- :'"ti.lly SPI"I reSIdual dust, as In a closed container, or collection and 
storage Of large quantilie, 01 dust may result In a fire hazard. Small amClunts of hydrogen 
phosphIde may be givln ort from traces of un reacted aluminum phosphide, and 
conflnem,nt of th, gal may resull in a lIash. 
Pfl~'H 10 dispolal, it Is "ICISl.ry to further deacti ..... ate oartlally spent reSidue follow,ng an 
Incomplete IXPOIU(I time or lollowlng a fumigallon whiCh :"las produced large 
ouar"lt'tt,s,ol partially spent material YOu muSI use either the we: or dry melhO(1 
oesolo9d below 

~ ... -.-, .... -.. " .. -
= DIRECTI,)NS FOR WET METHOD DEACTIVATION AND DISPOSAL OF LAROE 
QUANTITIES (OVER 5 FLASKS) OF PARTIALLY SPENT OR "GREEN" DUST 

Deactl ..... atlng Solution IS prepared by adding ihe approprIate amour'll Of fO ..... 
sudSlng liqUid detergent or surfacta,." to water In a drum 0' Olh~r su.table 
container. " 21M! s.,lutlon of detergent (4 cups to 30 gallon,) " sugge1ted The 
contain,r ,hould be fill.d with d'ictiv.ting .olullon to within, few Inches of the 
lap 
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2. Residual dust is poured slowly int" the deactivlting solution and stirred so 8S 10 
thoroughly wet all 01 the residual dust. This must be done in the outdoor air and 
not the fumigated ,tructure. Oust from fUMITOXIN. tablets or pallets should be 
mixed in no t ... than ten gallons 01 water-detergent solution lor each case 01 
material used. 

3. Dispose 01 the deactivated residue-water suspenSion, with or without preliminary 
decanting, at a'8~ltary landlill or other suitable site approved by localauthontles. 
Where permissible, the slurry may be poured into a storm sewer (II you have 
allowed this mixture to stand for no less than 36 hours), or oul onto the ground 

4. CAUTION: Wear appropriate respiratory protection during wet deactivation 01 
partially spent material, Do nol cover lhe cont.iner holding th.e.Slurry at any ~ime. 
Do not dispose of residual dust in a toilel. Do not allow Quant,tl8. 01 dry, reSidual 
dust from FUMITOXIN to be collected or .tored. 

e. DIRECTtONS FOR DRY METHOD DEACTIVATtON AND DtSPOSAL OF SMALL 
(NOT MORE THAN 5 FLASKS) OF PARTIALLY SPENT DUST. 

t. Smaller amounts, not more than 5 flasks, of plrtially spent dust may be spread in 
an open area away Irom inhabited buildings and restricted fromacc!".,,~ to human. 
or animals and allowed to b. further deactivated by atmospheric ~.posure. 

2. This dust may then be buried C' t'pnsported to appropriate sites and. disposed of 
as directed in "Directions lor Disposal of Spent Dust." ,c 

B, BAGS 
, , ~ 

a. DI.polIl 01 UNREACTED or PARTIALLY REAC-:'ED FUMITOXIN baos: (From spills, 
I.aklng canl o· othar sourc.s). . . 
Unreacted or pertlally reacted FUMITOXIN bags are acutely hazardous. Improper 
disposal of this product Is ! violation of fedoral law. If this product cannot be 
disposed 01 by ordinary ~se orlccordlng to the Instructions that follow. contact you, 
state pesti~ide or environmental control egency or the hazardous waste re~r ... nta. 
tive at the nearest EPA regi:>~al ollice lor guidance. Do not contaminate waler by 
disposal. 

:,ome local and state waste Gjaposal regulltions may vary from the follOwln£, 
recommbndalions, Disposal procedur~. should be r,vlewed with .pprop~iale 
au'hontle~ to ef\Sure compli.r:c..e with locil reguialion,. 

FOR SPECIFIC INSTRUCTIONS. SEE "SPILL AND LEAK PROCEDURES" FOUND 
ELSE'MlfRE IN TlilS MANUAL. 

b Dlopooll 01 FUMITOXIN Bigs Following I Spac. Fumlgillon: 
1 O .. n.,.'; 

If properly elf posed, the bags rem.iolng If,lr I fumigation will cohl~l-n' a grayiSh 
wh.te spent, nonhazardous wastl and will cont.in only a s"mall 'a'mount 0' 
unreacted aluminum phosphide. However, reSidual dust· from ir'l'c'omplelely 
.. ptosed bag. (See "EXPOSURE GUIDE" 10und elsewher, io t~IS ;nanual) ""II 
requIre special care. Confinement 01 partially spent bags, as in a clo~ed container 
may re~iUlt In a fire hazard, Smallimount. Of hydrogen phospl"Hde may be Q'ven 
olf trom thA un reacted "umJOum phosphide. and confinement 01 the 915 may 
reSult 10 a flaSh. Unless It can be determln.d with certaln'y Ihlt the bags ar, spent. 
they m"$1 be deactivlled IS desCribed below prior to dlsposel 

2 D.acilyalion 01 FUMITOXtN Baga: 
T,'e methods below may b. u .. d for d.activlling used or unused FUMITOXIN 
bags regardle .. of th •• XI.nt to which the Ilumlnum phoSphldl hIS docomposed 
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- a. Dry Deec:tlwellon: 
Collect bags and place them Into a well ventilated holding container such as 
wire cage used for ether hydrogen phosphide fumigants or other similar 
devices. Store the bags in one of these devices until the bags are spent. 
Unused or partially spent bags can be spread out on the ground in a secure 
open area away from occupied buildings to be deactivated by atmospheric 
moisture. Care should be taken so) that they are not carr,ied away by the wind. 
Dry deactivation Is the recommended procedure for unused or partially spent 
bags. If in doubt. as to whether the bags are spent. contact Pestcon Systems; 
Inc. 
Ignition may occur if large numbers of incompletely reacted bags are 
contacted by liquid water. This can occur in open or perforated storage 
containers. Therefore, such storage should be out of doors in a relative 
isolated area protected from rain. 

b. Wet Deactivation - Method One: 
Fill an appropriate sized container with water a lew inches Irom the top. 
Submerge bags lor 36 hours. A metal grid works well to keep bags submerged. 
Do not cover container. \olear appropriate respiratory protection. This should 
be done outdoors. The water may be disposed of in a storm sewer or by 
pouring it out on the ground. 

c. Wet DellCtI •• tlon - Method Two: 
Fill an appropriate"sized metal container 2/3 full with water. For each gallon of 
water add 1/4 cup of low sudsing detergent or surfactant. Use no less than 1 
gallon of water/detergent solution for 60 FUMITOXIN bags. Open each bag 
and dump contents into the container as the water is stirred. Wear appropriate 
respiratory protection. DO NOT COVER THE CONTAINER AT ANY TIME. 
This should be done outdoors. 

c .. DllpoI.' Procedur." 
In open areas. small amounts (up to 7.0 kg) of the spent bags may be disposed of on 
site by burial 011 he bags or by opening the bags and spreading the dust over the land 
surface away from inhabited buildings. 

Spent bags may also be collected and disposed of at a sanitary landfill. approved 
pesticide incinerator or other approved sites or by other procedures approved by 
lederal. state and local authorities. 
Do not dispose 01 dust in a toilet. 

Dispose 01 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 may be poured out on the ground. If it is 
held 36 hours it may be poured into a storm sewer. 

Never confine partially spent bags or slurry in closed containers such as closed 
drums Or plastic bags. 

d. Dllpolal 01 Can" 
DISPOSd of cans in a sanitary landfill or by other approved state or local procedures. 

XIX. SPILL AND LEAK PROCEDURE 

A. TABLETS AND PELLETS 
1. HANDLIN;) SPfLL 

A sp;lI. otherthanllccidental to application or normal handling may produce high 
lovels 01 gas and. thorefore. attonding personnel must wear SCBA when the 
concentration 01 hydrogen phosphide g .. ;s unKnown. Other NIOSH/MSHA 
approved respiratory protection may be worn if the concentration is known. Do 
not usewlter It any time toclean upa spill of FUMITOXINa. Water in contact with 
unreacted tabletl or pelletl will greatly accelerate the production of hydrogen 
phosphide ga. which could result in a toxic and/or fir. haze rd. Wear dry gloves of 
cotton or othar .uitsbla matarl., when handling alur Jm pholphide. 

a. Return all intact aluminum flasks to cardboard cases or other suitable 
packaging which hal been properly marked according to DOT regulations. 
Notify consignee and Ihlpper of damaged cases. 

b. If aluminum flasks have been punctured or damaged so as to leak. the 
container may be temporarily repaired with aluminum tape or the FUMITOX" 
INa may be tranlferred Irom the damaged flasks to a sound metal container 
which should be sealed and properly labeled as aluminum phosphide. 
Transp~rt the damaged containers toan area suitable for pesticide storage lor 
inspection. Contact Pestcon Systems. Inc. lor further instructions. 

c. If a " II has occurred which is only a lew minutes old. collect the tablets and 
pellets and place them back into the original flasks. if they are irtact. and 
stopper tightly. Place the tablets and pellets in a sound metal container il the 
original flasks are damaged. CAUTION: These flasks may flash upon opening 
at a later date. 

d. If the age 01 the spill is unknown or if the tablets or pellets have been 
contaminated with soil. debril. water. etc .. gather up the spillage and place It 
into small open buckets having a capacity no larger than about 1 gallon. Do not 
add more than one flask of spillage material. 1 to 1.5 kg (2 to 3 lb •. ) to t~e 
bucket. If on-site. wet deactivation is not feasible. these open containers 
should be transported in open vehicles to a suitable area. Wet deactivat;on 
may be carried out as described away Irom inhabited buildings. Alternatively. 
small amount ofspillagelrom 4t05f1asks (4t08kg. 9to 18Ibs.) may be spread 
out in an open area to be deactivated by atmospheric moisture. 

2. PROCEDURE FOR WET DEACTIVATfON OF SPILLS 
a. Deactivating solution Is prepared by adding the appropriate amount 01 low 

sudsing liquid detergent or surfactant to water in a drum or other suitable 
container. A 2'10 solution or 4 cups in 30 gallons is recommended. The 
container should be Iilled with deactivating solution to within a few inches of 
the top. 

b. The tablets or pellets are poured slowly into the deactivating solution and 
stirred so as to thoroughly wet all of the FUMITOXIN. This must be done in the 
open air. FUMITOXIN tablets or pellets should be mixed into no less than 
about 15 gallons of waterodetergent lolution lor each case of spilled material. 

c. Allow the mixture to stand. with occasional stirring. for at least 36 hour •. 
d. Dispose of the slurry 01 deactivated material. with or without preliminary 

decanting. at a sanitary landlill or other suitable site approved by locat 
authorities. Where permissible. this .'urry may be poured out onto tho ground 
or into a storm sewer. 

CAUTION: Woar appropriate respiratory protection during wet deactivation 
of unexposed FUMITOXINI. Never place pellets. tablets. or dust in a closed 
container such as a dumpster. sealed drum. plastiC bag. etc .. as flammable 
concentration can develop and a flash of hydrogen phosphide gas is likely to 
occur. THE EPA HAS DETERMINED THAT PROPER DISPOSAL OF .\LUMI
NUM PHOSPHIDE WILL CAUSE NO UNREASONABLE AL'VERSE EFFECTS 
TO THE ENVIRONMENT. 

FOR ASSISTANCE CONTACT: 

PESTCO'. SYSTEMS. INC. 
5511 CAPITAL CENTER DRIVE. SUITE 302 

RALEIGH. NC 27101. USA 
TELEPHONE: (111') .... 2500 

FAX: (.1.) " .. 2155 
or 

CHEMTREC (800) 424-9300 
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B. BAGS 

1. G_reI Handling: 
A spill other than Incidental to applicatien or normal handling or punctured 
containe ... can produce high IeYeis 01 gas and, therelore attending personnel 
must wear a SCBA or Its equiyalent when concentration 01 hydrogen phosphide 
gas is unknown. lithe concentration is known. other NIOSH/MSHA approyed 
respiratory protection can be worn. Wear dry gloYes 01 cotton or other suitable 
material when contact with the powdered lormulation is likely. 

2. D ....... 10 FIberboard ca.: 
Check cans. II they are damaged, handle as described below. II they are 
undamaged, return them to cardboard cartons or other suitable packaging which 

. complies with DOT regulations. 
J. L.aklng Can Prac.du ... : 

If cans haye been punctured or dnmaged causing a leak. the product may be 
immediately used or the container I.'·'Y be temporarily repaired with aluminum 
tape. The FUMITOXIN' bags may be Irapslerred Irom the damaged can to a 
sound metal container which 3hould be sealed and properly labeled as aluminum 
phosphide. or it may be deactiYated and disposed 01. Reier to deactiyation and 
dispC'sal method lound in this manual. Transport the damaged containers to an 
area sUitable for pelticide Itorage for inspection. Further instructions and 
recommendations may be obtained, if renuired. from Pasteon Systems. Inc. 

Handle empty damaged containers as described unoer "Disposal 01 Empty 
Cans." 

4. Spill Proc.clur .. : 
Since the lormulation is placed in small, tough paper bags, spill will be either bags 
or a small quantity 01 powder spilled from a punctured bag. Consequently, spills 
are not likely to constitute a Irequent problem. 

Dc not flush spillage down drain with water. DO NOT use water at anytime to 
clean a spill. Water in contact with unreacted FUMITOXIN bags will rapidly 
accelerate the production 01 hydrogen phosphide gas and could cause spontane
ous ignition 01 the ga •. If bags haye just been spilled and have not been 
contaminated by other materials, collect ,he bags and u.e them or place them into 
a ~,Jund metal container end seal it or deactivate and dispose », them. " possible 
use immedIately. CAUTION: AN leNITION MAY OCCUR WHEN THESE CON
TAINERS ARE OPENED. II the spill is more than a lew minutes old or has been 
contaminated with wlter, gather it up and place it into In open to;> can and 
deaetivattll it immediately. If on·site deactivation is not feasible. these open 
containers should be transported in o~ ~n vehicles to a suitable area away from 
occupied building. Wet or dry deactivation may then be carried cut. See 
deactivation instruct,ons found elSttwhere it) this manual 

FOR ASSISTANCE CONTACT 

PESTCON SYSTEMS. INC. 

5511 CAPITAL CENTER DRIVE. STE. 302 
ACe E -P·-T-S-·"""D'" T:~~;~:::~9~::9~:5~ 

FAX: (919) 859-2155 
OR 

CHEMTREC (BOO) 424-9300 

J 

XX. LOCAL EMERGENCY PHONE NUM8ERS 

LOCAL EMERGENCY PHONE NUMBERS: 

NAME OF PERSON 'N CHARGE OF SITE: 

ADDRESS: ______________________________________________ __ 

TELEPHONE NO.: _______________________________ _ 

FUMIGATION DATE: ________________________________ __ 

START: __________________________________ ._ 

OPEN: _____________________________________ __ 

AERATION COMPLETE; _________________________ . __ __ 

REVIEWED LABEL WITH: 
• 

NAME; __________________ SIGNATURE: __________ . ___ __ 

'lAME: _________________ SIGNATURE: ________________ _ 

NAME: ____________________ .IGNATURE: ______________ __ 

NAME; __________________ SIGNATURE; __________ _ 
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~ XXI. NOTE TO PHYSICIAN -------------------, 

WE RECOMMEND THAT YC.U GIVE YOUR COMPANY PHYSICIAN 
AND/OR THE EMERGENCY CENTER CLOSEST TO THE JOB SITE A 
COPY OF THIS PAGE: 

Not. to Phy.'.n: 
Aluminum phosphide in tablets. pellets and bags react with moisture Irom the air. 

water. acids and many othar liquids to release hydrogen phosphide (phosphine) gas. 
Mild exposure to inhalation causes malaise (indefinite feeling of sickn£JS). ringing of 
ears, fatigue, nausea, and pressure in the chest which is relieved by removal to fresh 
air. Moderate poisoning cause. weakness, vomiting, pain just above the stomach, 
chest pain. diarrhea Ind dyspnel (difficulty In hreathing). Symptoms 01 severe 
poisonmg may occur within a few hours to several days, resulting in pulmonary 
edema (lluid in lungs) Ind may lead todiuines •. cyanosis (blue or purple skin color). 
unconsciousness. and death. 

In sufficient quantity. phosphineaneet, the liver. kidneys, lungs, nervous system, 
and Circulatory system. Inhilition can cause lung edema (lluid in lungs) and 
hyperemia (lluid in brlin).lngestion can cause lung and brain symptoms but damage 
to the viscera (body cavity organs) is more common. Phosphine poisoning may 
result in (1) pulmonary edema. (2) liver elevJted serum GOT. LDH and alkaline 
phosphatase. reduced prothrombin, hemorrhage and jaundice (yellow skin color) 
and (3) kidney hematuria (blood in wine) and anuria (abnormal tack 01 urination). 
Pathology is charlcteriZed 01 hYPOXia (oxygen deliciency in body tissue). Frequent 
exposure to subacute concentrations over a period of days or weeks may cause 
pOisoning. Treatment is symptomatiC. 

The following measures are tuggested for use by the physicians in accordance 
with their own judgment: 

In Its milder forms, symptoms A. poisoning may take some time (up to 24 hours) to 
make their appearaoce. Ind the lollowing is suggested: 

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

2. Should t"e patient sltHer from vomiting or increased blood sugar. appropriate 
solutions should be administered. Treatment with ox~gen breathing equipment IS 

recommended 8S is the adminiltration of cardiac and Circulatory stimulants. 

In case of severe poiloning (intenSive care unit recommended): 

1. Where pulmonary edema is cbserv3d. steroid t;,erapy should be consiCiered 
and close medicil supervision is recommended. Blood transfusions may be 
necessary. 

2 In case of manifest pulmonary edema. venesection should be oerformed under 
'19m pressure contrOl. Heart 'Jlycosides (LV.) (in cale of h&moconcentratlon. 
venesection may result In shock). On progressive edftma of lungs. immediate 
mtubatlon with • conltant removal of edema fluid Ind oxygen over-pressure 
respiration. 8S well as Iny measures requir8d 'or shock treatment In case of kidney 
rallL.:re. extra-corporeal hemodialysis is necessary. There IS no specI'ic antidote 
knO\lrn for fllis pOisoning 

3 MentIon should be mlde here of sl.icldal attempts by takmg solid phos~hme 
by the mouth. After sWllIowing. emptying of tile stomar;:h by vomiting. flu,hlng of the 
stomach With diluted potassium permanglnate solution or I solution of magnesium 
peroxIde until flushmg liquid celses to smell of carbide Ther~lIIfter. aply carbomedi
Clnall, 

PEITCON IYlTI!MI. INC. 
5511 CAPITAL CENTER DRIVE. STE. 302. RALEIGH. NC 27606 

TELEPHONE· (91g) 859-2500 FAX· (919) 859-2155 

XXII. SAMPlE INDUSTRIAL HYGIENE MONITORING LOG 

1. SITE LOCATION: 

2. DATEITIME FUMIGATION STARTED: _______________ _ 

3. WEATHER CONDITION(S): _________________ _ 

DATE TIME LOCATION P.P.M. INITIALS 

; 

4 .• UMIGATION COMPLETED: DATE/TIME: 

5. AERATION COMPLETED: DATEfTIME: ______ _ 

•. SIGNED: 



- .. 

..<4 ~~y 
y T~i-"A1Mt:.Nl OF BEEHIVES, SUPERS AND OTHER aEEKf.EPING EOUIPMENT ! 
~!u; ~~··~t.~~t~~v~~" ~~~~r~' ~.~~t ~~~r"~~~~~'ln~'~~~I~~~~(t (~~~' ';~;' t~~' J~~~~~~t;~~A ~Tt::'~~ l. 

lXlli. SAMP\.E SM.:TY TRAINING GUIDELINE 

Check the .ppropri.te boxes below. fill in your n.me •• ddr .... phone number. remove thl. 
page .I,d r.tum to your instructor. 

1. Che",ic.' .nd Physical Properties of FUMITOXIN° fumigants ..................••. 0 

2 General Safety Recommendations ............................................... 0 

3. Resp".tory Protection 
Requirements .................................................•.... 0 
Pro;>er Use ........................................................ 0 

4 aetect,on EquIpment 
Requirements ...................................................... 0 
Proper U .......................................................... 0 

5. Applicator IWorker Exposure 

6 Placarding 

7 Aeration 

limits ......... ', ....... " .......................................... 0 
Monitoring ......................................................... 0 

................................................................. 0 

o 
8 D,sposal 01 ResIdues ........................................................... 0 

9 FUMIGA nON TRAINING (Including but not I,mited to thelollowing items) 
Farm Storage ...................................................... 0 
Vertical Storage .................................................... 0 
Flat Stor.ge ... . .. . . . . . .. .. . . . . . . . . . . .. .. .. . .. . . . . . .. .. . .. . . . . .. .... 0 
Trucks. Van •. etc. . ................................................ 0 
Small Enclosures .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 
M,lIs. W.rehou .... etc. . ............................................ 0 
Barge ............................................................. 0 
RaJ/car ........................................................... 0 
BeehiYes. Supers. etc. ................ .. ........................... 0 
Fumi-Sleeve dust .-etainer ........................................... 0 
Rodent SIIrrow ..................................................... 0 
Shlphold ........................................................... 0 

Date ____________ Time. 

Meeting Name' 

In:structor' 

Name: 

Address: ==============~=-__________ -======================= 

Phone: 

Comments; 

Signature: 
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