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I. INTRODUCTION 
A. Hillory: 

Pestcon Systems. Inc. was Ihe firsl 10 create and Implemenl a "SAFE PRACTICES 
POLICY" for agricultural fumigants. We've been Involved In Ihe field of Insect control for 
Over half a century. This applicators manual provides Information and gives detailed 
Instructions on how to apply this product safely. Before usln\l, read and follow all 
precautions and directions on the label and In labeling. If you havt any questions, please 
contact Pestcon Systems, Inc., 5511 CAPITAL CENTER DRIVE, STE. 302, RALEIGH, 
NC 27606, TELEPHONE: (919) 659-2500 - FAX: (919) 859-2155 

II. CHEMICAL AND PHYSICAL PROPERTIES OF 
FUMITOXINe FUMIGANTS 
A. Chemical formula for hydrogen phosphide Is PH3 or H3P, 
B. FUMITOXIN fumigant's active Ingredient pure, linely ground aluminum pMsphlde. 

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 nonflammable 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. L'pon exposure to air, FUMITOXIN tablets and pellets begin to react slowly with 

atmospheric mOisture to produce small quantities of hydrogen phosphide (phosphine) 
ga •. 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 th6 
Inoisture a"d temperature. For example, when moisture and temperature of the 
fumigated commodity are high, decomposition may be complete In less than 3 days. 
However, with amble,'t temperatures lower than' 15 degrees C (60 degrees F), grain 
moisture lower than 10% (If relative humidity lower than 25%. decomposition may 
require 5 days or more. 

G. The tablets weigh approximately 3 grams and release 1 gram of gaseous hydrogen 
phosphide. They are spherical In shape. approximately 5/8 of an Inch in diameter and 
are packaged in bulk In resealable. seamless aluminum flasks whlct. contain approxi
mately 100 tablets, or larger flasks of approximately 500 tablets each. 

H. Pellets are spherical in shape. approximately 3/8 of an Inch in diameter. weigh 
approximately 0.6 grams. and release 0.2 grams of hydrogen phosphide. They are 
packaged In resealable aluminum flasks containing approximately 1,660 pellets or 
larger flasks containing approximately 2,490 pellets each. 

I. 8ags 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 contains34 grams of E5%alumlnum phosphide. Bags release 11 
grams of hydrogen phosphide when exposed to atmospheric condltl~~Q,," , . ,. 
FUMITOXIN aluminum phosphide bags allow for the m.Ud\VIg;of alu7llnum l'hos
phide, ammonium carbamate and paraffin In granular form. The P&l'erbag,l, lD 'ruegral 
part of this concept and should never be torn open during. fumigation. '<)~c'e the 
hermetically sealed tins or the fail packaging Is opened, tl)p bag, will begin to release 
hydrogen phosphide. # , 4 , * ~ • '" ~ '" •• 

J. After decomposition, FUMITOXIN leaves a grey-white ~owder cOmpb4t1d !ilmost 
entirely of non-poisonous aluminum hydroxide and a .01111" ,a,;jount of u"reacted 
aluminum phosphide. This Is not considered a hazardous wast4.'The II~ fre,e of 
aluminum phosphide decomposes when raw commodities ara meved. Followll-lI,s'paca 
fumigation and fumigations of processed foods, this pow~er f')$y ba dispose</. 9f as 
outlined in "Directions for Disposal of Spent Residual DusV" •• ~. • 

..... ~, I) 
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III. STORAGE OF FUMITOXIN ALUMINUM PHOSPHIDE PRODUCTS 
A. Store In a dry. well ventilated area. away Irom heat and under lock and key. Keep away 

tram Irresponsible people and children. Post as a pesticide storage area. Do not 
contaminate water. food or feed 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 suppllad In relatively gas tight resealable aluminum 

flasks, Do not expose the product to atmospheric moisture any longer than Is necess.ary. 
Reseal tightly before returning flasks to storage; mark the llask opened and partially 
used. 

O. FUMITOXIN bags that are SUpplidd In tins are non-resealable and must be completely 
used when opened. 
FUMITOXIN bags .nat are supplied in metal drums do not have to be completely used as 
long as the bag is not removed from the fall pouch or the foil pouch is not opened. 
Remove the number of pouches required and reseal the metal drum. 

E. The shelf life of FUMITOXIN is Virtually unlimited as long as the containers are kept 
tightiy sealed, 

IV, PRECAUTIONARY STATEMENTS 

A. Physical and Chemical Hazards , 
Aluminum phosphide tablets. pellets. bags. and partially spent dust Will ;elea,se 
hydrogen phosphide if exposed to moistUre from the air or if it comes Into contact With 
water, acids and many other liquidS. Piling 01 tablets, pellets. bags or dust from the" 
fragmentation may cause 8 temperature increase and conf:.18 the release of gas so that 
ignition could occur, 
It is recom",ended that you open aluminum phosphide products In open air or near a fan 
which exhausts octside immediately. Never open In a flammable atmosphere because 
on rare occasions It may fldSh. When opening. point the container away from the face 
and body. These precautions will also reduce the applicators exposure to hydrogen 
phosphide (phosphine) gas. 
Pure hydrogen phosphide (phosphine) gas Is practically insoluble in water. fats and oils. 
and is stable at normal fumigation temperatures. However, It may react With certoln 
metals and cause corrosion. especially at higher temperatures end relative humidities. 

fv1etals such as copper. brass. and other copper alloys. and precious metals such as gold 
',Id silver are susceptible to corrosion by phosphine. especially at high temperatures 
and hcmldlty. Thus Items such as small eleClrlc motors, smoke detectors, brass 
sprinkler heads. batteries pod battery charger •• forklifts. lemperature monitoring 
systems, electrical switch gear, communication devices, computers. calculator~, 
watches cnd other electronic equipment should be protected or removed bebre 
fumigatl~n. Hydrogen phosphide will also react with certain metallic .alts and, 
therefore. sensitive items such as photographic film, copying papers anct some 
inorganic p'lgments, etc. should not be exposed. 

It. ·!jars'd. to Hum.n and Dom •• tlc Anlmll. 
, DANGER: FOM,llOXIN tablets. pellets, bags or dust can belatallfswallowed. Do not get 
t t i",.ey·~s, on skin or on clothing. Do not eat, drink or smoke while handli~g aluminu~ 
• ,~r,osphido fumigants, When a sealed container Is opened. allowing mate"al to come In 

contact with :nolst~re. water or acids. toxic phosphine gas will be released. If a garlic · . o~o,. Is det.Gt~";.· ",fer to section on Industrial I-'yglene Monitoring tor appropriate 
• lTIomtoring proceaures. Pure phosphine gas I. "l1nrles.; the odor Is due to a 

,;ontaminarlt. srnt~ an odor may not be detected under certain clrcu,mstances. the 
, , ,].x.~nce of'garlic odor does not mean thaI pho.phlne gas Is ab.ent. Observe proper 
· "applica:ion. ""ration. reentry and dlsposaf proced,,'es specified elsewhere In the 

labeling to p:evenl overexposure. , . . . . . .... 
· t;: SI •• ement 01 ";Icllc.' Tre.tment 

Symptom .. :>! .Qvl'rexposure are heaoache, dlzzln.... nausea. difficult breathing. 
vomiting. and dia",hea. In all casaa of overa,polureget madlcal.ttenllon Immediately. 
Take victim to a doctor or emergency treatment facility. 
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1. If e.tCe .. lv8 amount. of gla from Ilumlnum phoaphlda ara Inhaled: 
Get ex,)osed person to fresh air. Keep warm and make lur. person can breathe treely. If 
breath ng has stopped. give artifiCial respiration by mouth to mouth or other means of 
resusc,tation. Do not give anything by mouth to an unconscious person. 
2. If aluminum pholphlde pellata, tablst' or powdar Ira ,wlilowed: 
Drink c r administer one or two gla •• es of water and Induce vomiting by touching back of 
t~roat Nith linger, or if available administer syrup of Ipecac. Do not give anything by 
mouth If victim is unconscious or not alert. 
3. If powder or grlnulea of Ilumlnum phoaphlda gat on akin or clothIng: 
Brush or shake material off clothes In a well ventilated area. Check that all pocke's and 
cuffs are empty. Allow clolhes to aerate in a ve"tiI.ted area prior to laundering. Do not 
lerue contaminated clothing in occupied andlor confined areas such as automobiles, 
vans, motel rooms, etc. Wash contaminated skin thoroughly with soap and water. 
4. If dllit from peneta. tabllta, or blga get In eyea: 
Flush with plenty of water. Get medical attention. 

V. SAFETY RECOMMENDATIONS 
1. Carefully read all labeling and follow instructions explicitly. 
2. Never work alone when applying fumigant from within an enclosed area. 
3. Never allow untrained personnel to apply FUMITOXIN. tablets, penets or bags, 
4. It is preferable to open container in open air or near a fan that exhausts outside 

immediately. NEVER OPEN IN A fLAMMABLE ATMOSPHERE. 
S. Do not allow FUMITOXIN pruducts or dust to contact liquid water or pile up. 
6. Dispose of empty container, spent bags. and spent reSidual dust, In a proper manner 

consistent with the label Instructions. 
7. Post "DANGER" signs on fumigated areas. 
8. Notify appropriate company employees and provide relevant safety Information to local 

officials annually for u.e in the event of an emergency. 
9. Hydrogen phosphide fumigants are not to be used for vacuum fumigations. 

10. Exposure to hydrogen phosphide must not exceed the 8 ho"r TWA of 0.3 ppm during 
application or a maximum concentration of 0.3 ppm atter application Is completed. This 
includes re-entry Into a structure. 

11. Fumigated finished foods and feeds must be aerated 48 hours prior to offsrlrg to the end 
conlumer. 

12. Transfer of a treeted commodity to another site without complete aeration (down to 0.3 
ppm maximum) ,- permiSSible provided the new site is placarded. 

13. Keep container sealed and Intact until ready to begin applying fumigant. 
14.Use ail bags from opened tins or foil pouches, drums can be resealed. 
1S. OSHA recommends that exposure screening of employees be conducted to detect 

impalre<1 pulmonary f',"ction. OSHA recommends that any employee developing the 
above condition be referred for medical attention. 

16. NIOSH/MSHA respiratory protection musl be available at the site of application when 
applying fumigant from within an enclosed area. Respiratory protection ~P.e~)lot be 
available for uses such as outdoor application. ~: ~ ~" ~ 

17. Wear dry gloves of cotton or other appropriate material·wh&n.~pIYln~ FUMltOXIN 
tablets and pellets. • • : ... : 

18. Do not fumigate when commodity temperature Is below 40 0 F1So C). ' • 
19. During ,transfer and processIng of unaerated commodllJes, 'lVprkers J'.juQ/.not be 

exposed to levels of hydrogen phosphide above 0.3 ppm. : • • • • : , •• 
20, It is recommended to aerate contaminated clothing In a ¥ill'J ve~tIIated' aret prior to 

washing. Check that all pockets and cuffs are empty. • : " 
21. Protect copper, silver. gold and their alloys from corrosive exposurft 16 :,yb/ogen 

phosphide. • •• 
22. Pellets, tablets, andlor bags. or their reacted residues muslonottbl)1elnto,CD"ltGl u·ith 

any processed food with the exteption that both can be atliGd oIIl,ectiy tp,flrr,4,a.d 
brewI" riC', milt, and corn grlta used in the manufactyre o~ beer. 

23. Do not re-use alumirum phosphide containers for any purpo." ettl1tr than recycling or 
reconditioning. • 
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VI. RESPIRATORY PROTECTION 

A. WHEN RESPIRATORY PROTECTION MUST BE WORN 
NIOSH/MSHA approved resplralory protection must ~e worn during exposure to 
concentrations in excess of permitted II ,its or when conc~ntrations are unknown. 

B. PERMISSIBLE GAS CONCENTRATION RANGES FOR 
RESPIRATORY PROTECTION DEVICES 
A NIOSH/MSHA approved. full face gas mask. hydrogen phosphide canister combina
tion may be used at levels up to I 5 p~m or to escape from levels up to 1500 ppm. Above 
this level or in situations where the hydrogen phosphide concentration i. unknown. a 
NIOSH/MSHA approved. self-contained breathing apparatus (SCBA) or Its equivalent 
must be used. The NIOSH/OSHA Pocket Guide. 8-85. DHEW/NIOSH 78-210. lists these 
and other types of approved respirators and the concentration limits of which tney may 
be used. 

C. REQUIREMENTS FOR AVAILABILITY OF RESPIRATORY PROTECTfON 
Respiratory protection must be available at the site of application in case It is needed 
when applying FUMITOXINetablets. pellets, and bags from within the structure beirg 
lumigated. An approved lull lace gas mask. phosphine canister combination or self
contained breathing appara :us (SCBA) or Its equivalent must be available at the 
application site. lf SCBA or its equivalent Is not available at the application site, it must 
be available locally. lor example. at a fire station or rescue squad. 

Respiratory protection need not be available lor appllcallons Irom outside the area to be 
lumigated such as addition of 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. lf monitoring equipment Is not available on a farm and application cannot be done 
Irom outside the structure. an approved canister respirator must be worn during 
application Irom within the enclosed 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 measure 
concentrations of hydrogen phosphide i1 air in trace amounts on up. Use Instructions are 
enclosed with each purchase. Consult lour local supplier of such equipment or contact 
,;)estcon Systems, Inc. for more irforrr,ation. 

VIII. APPLICATOR AND WORKER EXPOSURE 
A. HYDROGEN PHOSPHIDE EXPOSURE LlMfTS 
Exposure to hydrogen phosphide must not exceed the 8 hour TWA of 0.3 ppm for 
£pJ!l""'ora and worker. during appllcaUon. Application i8 defined aa the time pe,lod 
eoverin~ Ihe opelliM af the first container. applying the appropriate dOlage of fumigant 
e •• ~Lo.slng uff!he site to be fumigated. All persons In the treated site and In adjacent 
indPbr areas are .overed by this exposure standard. 

AI"" I\~pllcation is ~empleted worker or applicator exposure must not exceed 0.3 ppm 
'rQ,,~mum conce';t;at~n. Such exposures may occur because 01 leakage Inlo enclosed 
ar,88 "Irom fUr:llga~IIQ .lte •. during reentry or during transfer of unaerated commodity. . . . 

:11.' .I'I'LICATiON OF FUMIGANT 
"epending upo~ temperature and humidity, FUMITOXIN8 tablets, pellets. and bags 

.oaI.uo hydrcl~l.P'!Dsphlde gal Ilowly upon exposure to mOisture Irom the air. This 
• ~tfl\,Sl' Is often."'Gw enough to permit applicator to depo.lt fumigant In the desired areas 
and then vacall! the "remises without significant exposure to the gas. If the fumlgator'S 
exposure exClled. ,1>9 8 hour TWA of 0.3 ppm, approved r.splratory protection mUlt be 
worn. Gas concentra'ion measurement. for Hfety purpoan mu.t be mad. using low level 
detector tub •• or other lultable low level detection equipment. See the "lndUllrlal 
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Hygiene Monitoring Section." Information on hydrogen phosphide (phosphine), PH
3

) 
detector tubes may be obtained from 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 r.i.'~er block. Therefore, adjacent. enclosed 
areas likely to be occupied should be ~xamlned to ensure that significant leakage has not 
occurred. Sealing of the fumigated site and/or air flow In the occupied areas must be 
sufficient to prevent exposures exceeding the Tl V's. 

D. AERATION AND REENTRY 
If the area Is to be entered after fumigation. It must be aerated untif the level of hydrogen 
phosphide gas is 0.3 ppm or below. The area or site must be monitored to ensure that 
liberation of gas from the treated commodity does ~ot result in Ihe development of 
unacceptable levels of hydrogen phosphide. Do not allow reentry Into treated areas by 
any person before this lime unless protected by an approved respirator. 

E. HANDLING UNAERATED COMMODITfES 
Following the required exposure time for fumigation, transfer and processing of a treated 
commodity prior to complete 3eration Is permissible. however, worker. must not be 
exposed to hydrogen phosphide In excess of the permitted exposure limits. 

F. INDUSTRIAL HYGfENE MONfTORING 
It is recommended that hydrogen phosphide exposure be documented In an operalion log 
or manual for aach site and operation where exposure may occur. The purpose of this 
monitoring is to rrevent excessive expo.ure and to determine when and where 
respiratory protection is required. Once exposures have been adequatel) characterized. 
subsequent monitoring Is not routinely required. However, spot che"ks should be made 
occasionally. especially if conditions significantly change Or if an unexpected garlic odor 
is detected. If monitoring shows thai workers are exposed to concentrations In eXCess of 
the permitted exposure limits, then engineering controls (such as forc$d air ventilation) 
and/or appropriate work practices should be used where possible to reduce exposure 
below permitted limits. 

IX. USE PATTERNS -INSECTS 
Hydrogen Pho.phtde: 
Hydrogen phosphide, more commonly referr6ci to as phosphine, Is a colorless gas which 
is toxic to Insects, humans, and other forms 01 animal life. It is very mobile with a high 
vapor pressure. Thus. the penetrating capability of hydrogen phosphide is great. The 
combination 01 high molecular activity. vapor pressure and toxicity to Insects at low 
dosages accounts for its wide acceptance as a 'IooImigant. 

FUMITOXI"I has been lound effective against the following stored products Insects and 
their pre-adult stages - that is. eggs, larvae and pupae: 

almond moth 
Angoumois grain moth 
bean weevil 
cadelle 
cereal leaf beetle 
Cigarette beetle 
confused flour ~eetle 
dermestid beetle 
dried fruit beetle 
dried fruit moth 
European grain moth 

flat grain beetle 
fruit fly 
granary weevil 
gr .. ater wax moth 
hairy fungus beetle 
hessian fly 
Indian meal moth 
Khapra beetle 
les.er grain borer 
malz~ weevlf 
Mediterranean 

flour moth 

'" " ... ~ . 
'# " 'J 

pln~ bo~w~rm· • 
raiSin mott( \11,,0 ;. !,I r, ... 

red flour' beetle ' , I # 

rlceJrHeev;.l , ., " If 
pea,)Ie'tlr # ... ~:; 101 ., 

rUlty Sllaln $>eetle ••• 
saw!\ootlle" grain beetle 
spider bee1fe ••. ' , , • . ., 
tobacco moth , , 
yellow m.al worm ",)" 
Afrlc.?~,,, 'nd hone)4:>l'?' 

Infested ytlth tracMal mites • ...... ., 
Although It Is possible to achieve total control of the lilted Innct pel", thlill Irequently 
not realized In actual practice. Flctor. contributing to I ... thin lotlf control ... f.lk., 



poor gas distribution, unfavorable exposure conditions, etc, In addition, lome Insects are 
less susceptible to hydrogen phosphide than others. If maximum control Is to be 
attainable, extreme care must be taken sealing. the higher dosages must be used, 
exposure periods lengthened. proper application procedurel followed, and temperature 
and humidity conditions must be favorable. 

COMMODtTtES WHtCH MAY BE FUMIGATED 'filTH FUMITOXIN" 
ALUMINUM PHOSPHIDE 

FUMITOXIN may be used for the fumigation of listed raw agricultural commodities, 
animal feed and feed ingredients, processed foods. tobecco and certain other non-food 
ilems. 

A. Rlw Agricultural Commodltie.: 
Almonds 
Animal Feed & Feed Ingredients 
Barley 
Brazil Nuts 
Cashews 
Cocoa Beans 
Coffee Beans 
Corn 
Colton seed 
Dates 
Filbert. 
Flower Seed 
Grass Seed 
Millet 
Oats 
Peanuts 
Pecans 

B. Proc •••• d Foods: 

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

The listed processed foods may be fumigated with FUMITOXIN. I lnder no conditions 
shall any processed foods or bagged commodity come Into contact with tablets. 
pellets. or the residual dust from bags except that FUMITOXIN may be added directly 
to processed brewers rice, malt and corn grlls 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 mllied fractions and packaged cereals) 
• Cheese and cheese by-products 

•" • Chtlcolate and chocolate products (assorted chocolate, chocolate liqueur, cocoa, • • • co~oa potdr~ 'dIIrk chocolate coaling and milk products) 
• ,. I'IQce.sed .:ollee 
• :. (;orn grit~ • 

• Cured, dn,d an~ processed meat product. and dried fish 
• \' :Dtnes •••••• 
... ·I)~ed egg. and 'egg yolk solids 
.. Dried mill<, P''''II powdered milk, nondairy creamers 

• .... Q~ed or odehydrated fruits (apple., dates, IIg., peachel, prunes, raisins, and 
• •• 'sultanas) • 

• Figs •• 
:'/:MlJ.lt •• : 
'. "tanuts •••• 
• Process~ llv~lf, spices, seasonings and condlmenta 
• Processed nulSi(almond •• apricot kernels, brazil nuta, cashews, filbertl, pecans, 

pistachio nuta and walnuta) 
• Proc .... d Oata 

e 

£/ 
~.i 

I.v I --.. .. 
:::' ... ' 
:.. 
-.; 

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

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

C. Animal Feed and Feed Ingredlenta: 
FUMITOXIN may be added (ireclly to animal feed, feed Ingredients and raw 
agricultural commodities stored In bulk. For those commodities not stored In bulk, 
lablets or pellets may be placed in moisture permeable envelopes or placed on trays. 
etc. or bags may be used, following directions es with processed foods. 

D. Nonfood Products: 
• Animal Hide 
• Clothing 
• Processed or unprocessed collon, 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 flowers 
• Seed (gras. seed, or ornamental herbaceous plant seed, and vegetable seed) 
• Straw or hay 

XI. FUMIGATION EXPOSURE GUIDELINE 
The following table may be used as a guide In determining the mlnumum length of 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 (12-150 C) 
60° - 68° F (16-20' C) 
Above 68' F (20' C) 

Do not fumigate 
8 days (192 hours) 
4 days (98 hours) 
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 as to provide for ade<l1'anf'pb~trol of 
the insect pest. which Infest the commodity being treated.lt""i~ tie i')ecessDry to lengthen 
the fumigation at lower temperatures and relative humidities (Of grain mplrJur.ai since 
insects are more dlllicuitto control under these conditions. • ••• 

The lumigalion period should also be long enough so thaUhe gdneratlOI} ?',b)ldrogen 
phosphide gas has essentially ceased and worker expo.ut. Mnimlzed ~'V!"jl.l\Jrther 
storage and/or processing. • w. ~ 'I 

There Is little to be gained by extending the exposure period lr.the atru~tul?)o be 
fumigated has not been carefully sealed. This Is required to In~ure that acf.qua;. gas 
levels are retained. Proper application procedures must be followed to provide \'tlslac-
tory distribution. retention and rssults. ! ~"" I # ~ ; .,,, ~ 

f ~)· .-The exposure periods In the above table are minimum pe loila and shOOl<f hot be 
shortened for any reason other than when it may be nece .. ~ !p'~,Qrt the fumlgallon. 
FUMITOXIN may be placed In moisture perm.able enwrope., on !r.ya, etc., and 
fumigated •• with proc •• aed foods. 
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XII. RECOMMENDED DOSAGE RATES 

A. GENERAL 
The successful conclusion of a fumigation depends on the concentration being held for a 
sufficient length of time or exposure period. With hydrogen phosphide. minimum 
exposure times are required because of the means of generating the I!as 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 prevailing In all 
situations where FUMITOXIN8 1s used. Construction and tightness of storages vary consideral
Iy, so do climatic conditions. Therefore, we can only give a general guidance, which 
explains the wide range of the following recommended dosage rates. 

Dosage rate depends primarily upon the following factors: 
- Type of storage 
- Pests to be controlled 
- Commodity 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 100-500 125-825 
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 fumigation experience has shown the following recommendations to 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 dosages for several types offumlgations: It Is permissible to choose from 
the full range of dosages listed, however, these dosages should not be exceeded. 
Remember, a shortened exposure 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 

1. TABLETS/PELLETS 
a. Silos 
Large vertical silo bins which are relatively 

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

p~ fa"", Bins (Butler Type) 
Well c.v,struc~d ... !le ... easonably gas tight 

•••••• • • 
.. 

RECOMMENDED DOSAG 

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

(When distributed by automatic dispense 

90-180 tablets per 1,000 bushe 
200-800 pelle~s per 1,000 bus he 

E 

Is 
Is 
rl 

Is 
Is .. . 

(Farm bins mape of wood or loosely constructed metal are rather untlght; even 
• c'oarcft>rable ''''''' ...... in dosage may not give complete kill. Such structures should b 

c!tMl1'EItJ with polyet~ylene sheeting, permitting the dosage to be conalderably 
roouced.) : •••• 

•••••• •• 
• ,_ !!ulk stored ~ommodities in flat stores, 

steel ~Ins, bupkers. etc. : d: ttosely p'I,,~: .. ~nmodity stored under 
'&mMrarv reletiveJ" gas tight covering 
e. Packaged" eem.-.odities (bagged grain, 
processed foods, e'c.) In sealable 
tnclolura 
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90-180 tablets per 1,000 bushe 
270-540 pellets per 1,000 bushe 

Is 
Is 

90-180 tablets per 1,000 bushels 
270-540 pellet. p!r 1,000 bushels 
30-90 tableta per 1,000 cubic feet 

185-300 pelletl per 1,000 cubic feat 

I; .. 
U 
loW .... , .. i 
IIIC , - i --= I 

I 
IIIC I ..... 
M 
loW -

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 mills, 
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 Africanlzed honeybees infested with 
trachael mites and foul brood 
m. Rodent burrows 

RECOMMENDED DOSAGE 
20-40 tablets per 1,000 cubic feet 

100-200 pellets per 1,000 cubic feet 
, 30-40 tablets per 1,000 cubic feet 

159-200 pellets per 1 .000 cubic feet 
45-145 tablets per 1,000 cubic feet 

225-500 pellets per 1,000 cubic feet 

20-45 tablets 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 lablets per 1,000 cubic feet 

150-225 pellets per 1,000 cubic feet 

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

n. Shlpholds 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 

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

2. Bulk Stored Commodities . 
a. Vertical Storage 
b. Tanks 
c. Flal Storage (loose construction) 
d. Farm Bins 
e. Rail Cars 
f. Bunkers, Tarped Ground Storage 
g. Barges 
h. Shlpholds 

1-2 pellels per 10 cubic feet 

RECOMMENDED DOSAGE 

AC PTED 

" .• • 

NOTE: The maximum dosaga allowed for dates, nula and drlell1Q11a 1.4 baga "",r 1000 
cu. ft. II .. •••• 1' . , , .' 
The wide range of dosages listed above la required to handlp, tha .... rlety of fUmlll"Jion 
sltuatlona encountered In practica. Somewhat higher douge .. r~~~lIy recofr:m.r.ded 
under cooler, drier conditions where expolu" periods are rel.t(very Ihort. H<lweVlr, the 
major factor In selection of dOI.ge la the ability of the It(9r,'jI:~ Jo hold hydrogen 
pholphlde gal during the fumigation. A good lIIu.tration of thl. poInt II comparllOn of Ihe 
low doug .. required to treat modem, well-Hlled wa"hou_; with tM hlgh.r rang. 
uled for poorly con.tructed buIldIng. that Clnnot be _ted adequately, 

II 



XIII. USING T ASLETS OR PELLETS 
The queltlon often Is asked why there may be a difference In the total amount of aluminum 
phosphide In dosage recommendatlona belween lablets and pelleta. Contrary to whal 
might be expected. It Is not always the best decision 10 aasume thaI yo', use live limes as 
many pellets (which weigh 0.6 grams each) as tablets (which weigh 3 grams each). 
Because they are smaller, pellets decompose more quickly and almosl always. give a 
higher peak concentration much sooner than tablets, Otten you have a dofferent 
distribution pattern. These and other lactors thus suggesllhere olten will be a difference 
in dosage rates between tablets and pellets. 
To illustrate this, the lollowing chart summarizes the results of a test lumigatlon 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 01 gas available and the concentration reached using identical 
weights 01 aluminum phosphide. Peak concentration 01 the pelle: treated bins were over 
three times that 0 the tablet treated bin (770 ppm VI 230 ppm). For warehouse and flat 
storage buildings, tablets olten (but not always) are the prelerred choice. 

" ~ .. " . , • • • 
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XIV, OIRECTIONS FOR USE· GENERAL 

1. It is a violation 01 federal law to use this product In a manner Inconsistent with Its 
labeling. 
2. FUMITOXINetablets, pellets, and bags are Restricted Use Pesticides due to the acute 
inhalation toxicity of hydrogen phosphide (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 from: 

PESTCON SYSTEMS, INC. 

5511 CAPITAL CENTER DRIVE, STE. 302 
RALEIGH, NC 27608, USA 

TELEPHONE: (919) 859-2500 
FAX: (919) 859-2155 

4. At least two trpined 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 site. Only one trained 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 cpn be made 
sufficiently gas tight, (2) if recording of gas readings will be required, (3) how to efficiently 
and safely apply the fumigant and (4) emergency procedures. 
6. Shipholds, barges, contPiners on ships, railroad cars and containers shipped piggy
back by rail may be fumigated Intransll. However, fumigated trucks, vans, trailers and 
similar transport vehicles shall not be moved over public roads or highways until they are 
aerated. 
7. Do not f~migate commodities with this product when commodity tempera'ure is below 
40' F (5' C). 
8. 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 above Its flammable limit. 
Therefore, always open FUMITOXIN containers in outdoor air and never In a flammable 
atmosphere. 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. 
t 1. As much as possible, protect unused FUMITOXIN from excessive exposure to 
atmospheric moisture during application. Tightly reseal and mark the tablet or pellet 
aluminum flask as opened and partially used prior to returning to storage. Do not reseal 
tin bag containers. However, metal drums holding the foil pouch packages of bags can be 
resealed as long as the foil pouches are sllllintact. , , , , , , 
12. Respiratory protection approved for the concentration t'2 ~~lchJhe furrAgator ~ill be 
exposed must be available If FUMITOXIN is to be applied from wi,hlM an en~losed Indoor 
area. Respiratory protection need not be available for uses such as "utdOOf dlolvlrc;tion, 
addition of tablets or pellets to automatic dispensing devices, etc.~ If exposures aO'ove the 
TLV's will not be encl)untered. ).J .J .J I .J ; 

A NIOSH/MSHA appr.1ved, full-face gas mask - hydrogen pMs·p'hTd'e canlsteJ):,!)'iblna
tion may be used at I,'vels up to 15 ppm. Above this level.oJ)n s~uatlori. w~ere the 
hydrogen phosphide concentration is unknown, a NIOSH/MSHA lo'IlP.l'oved, lelf-contaln-
ed breathing apparatus (SCBA) or Its equivalent must be used. •• ~" • ~ 
13. Notify appropriate company amployees and provide rele.ani lafety Informa,ton to 
local officials annually for uSe In the event of an emergency • .J ~ I , J .J .J J J 

14. Tablets, pellets, or the powder in bags must not come Into Ct.l':'~cA with any ,r".t,a.ed 
food with the exception that It can be added directly to proca.,ad br.wa" rica, milt Ind 
corn grll. u.ad In the manufacture of beer. ' , , , , , 
15. Protect copper, sliver, gold and their alloy. from corrol(v8 expolure to hydrogen 
phosphide. 
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XV. PIRECTIONS FOR USE - SPECIFIC 

A. TABLETS AND PELLETS 

I. FARM STORAGE FUMIGATION 
•. Equipment Nece .. ary: 

1. FUMITOXIN® tablets/pellets 
2. 5' to 7' probes, 1 W' 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 FUMITOXtN Fumigation: 
1. Contact your supplier for detailed information. assistance and training outlines. 
2. Read the label on the container and all supplemental labeling. 
3. Determine location of infqstation. 
4. Determine number of bushels to be trBated. 
5. Determine number of tablets/pellets required 10r 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 Dellets 

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

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

6. Plan 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. Probs tablets on 4' centers. Probe all tablets/pellets as deeply as pOSSible, 
• •• fl",Hcularly with warm grain in cool climates. Convectional currents can prevent 
: 'th< hydropen ~~~sphide (phosphine) from penetrating downward. · €. Place warnin'g signs by all access openings. 
• . :It Is recommpnded that the perimeter 01 the bin be sprayed at ground level with an 
•• approved insecticide to help prevent reinfestation. 

• ·IQjI5. not e~th W>!ouilding for a minimum of five days after the fumigant has been 
••• applied or longet if grain is cooler than 60° F. 00 not fumigate when grain 

• temreratur8 Kihclow 40° F. 
• • 11. FOllowin~ /I~rati0n of the building, spray grain surlace with approved insecticide 
• ~ 1& dlscoura~e slirface reinfeslation. 
Nb'fE: If monitoring eqUipment is not available on a 'arm and application cannot be 

ort'" ~ ~",'outsid~ '0' ,a (tructure, an approved canister respirator must be worn during 
pplic,IlQrl from witttiro. tin enclosed indoor area. 

, , ..... , 
• 
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2. FUMIGATING VERTICAL STORAGE (Concrete upright bin ••• 110 •• etc.) 
a. Locate all ventilation facilities for basemenVtunnel. 
b. Check commodity temperature and moisture and determine required exposure time. 
c. To the extent possible. seal all openings except for fill opening. 
d. Calculate numbar of tablets or pellets required based on quantity (bushels) of 

co.nmodity to be treated. 
e. Open containers In open air or near & fan which exhausts outside Immediately as under 

certain conditions containers 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 hours to fill should not ba fumigated by direct 
addition as the bin Is filled. Thesa bins should be fumigated upon completion of filling by 
probing. 

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

fumigate grain In concrete elevator bins. providing proper exposure levels are maintain
ed. 

i. Following application, basemenVtunnels should always be checked for gas concentra
tion before work starts. This can be done with detector tubes. If a concentration Is 
detected In the basemenVtunnel, It must be eliminated by natural or forced ventilation. 
Ct- "'q of head house/gallery and basemenVtunnelshould always be done before the 
p' .rews start work. Grain must not be removed prior to completion 0' minimum 

'e time. 

3. FUhllGATION OF FLAT STORAGE (Bunke". Quon.et Building •• Large Ste.1 Tank •• etc.) 
Structure shall not be occupied during fumigation. lithe storage Is wlthh. a barn. all animals 
must be removed for the entire period of fumigation. 

It 

a. Check the storage fer tightness. 
b. To the extent practical seal any vents, cracks or other leaks. 
c. Determine commodity temperature. moisture and type 0' application to be made. 
d. Determine the dosage and exposure time based on the above Information. 
e. Tablets are recommended for flat storage. but If 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 four 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 al 'ntervals. as the probe Is withdrawn. 

g. During application of the tablets, doors and wlndows.~all be open to create as much 
cross ventilation as possible. Observe proper exposure levels and proper respiratory 
protection requirements 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 Ihe effectiveness of the fumigant. This cover must 
be removed after the fumigation Is completed. • • , , .. 
O ' ' I. n completion of FUMITOXINe application and coverlng'uf ,c('"modl~y w.thtarps, 
close, seal and secure all doors, wln .. ows. hatches, etc. , .. , 

j. Warning signs are placed on all doors and openings so thay are vlslbld from all 
directions. " •. 

k. After full exposure time. aerating can be accomplished by il'6nirlg- doors eM wlrulows 
from the outside and allowlnQ a cross draft until the area Ii suitable for r .... d.1Iry. If the 
enclosure mUJt be entered to open doors and windows. twO'tltl'r>,or~ persons must work 
together wearing proper respiratory equlpmant. Presence of hyd",~en phcts:>~~.9.must 
be determined with detector tubes. Refer to aeraUon, rlHl~try ~nd Industrl&l.~vglene 
monitoring sections 'ound elsewhere In this document. , • ' ' 

J i:" •• , } 

'.~;J) ~ .. 

.,' ..... 
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•• TRUCKS, VANS, CHAMBERS, CONTAINERS, AND OTHER TRANSPORT VEHICLES 
a. Determine II the truck. van. chamber, container. or other transport 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 directlylo Ihe raw 

commodity as it is loaded, or probed in after loading Is completed. 
I. The fumi~ation of processed foods In trucks, vans, containers, and other transport 

vehicles must be done in such a manner as 10 prevent contact 01 aluminum phosphide 
with the commodity or its packaging. 

g. All doors and other openings are then sealed 10 prevent gas loss. 
h. Alterdoors and other openings are closed and resealed, warning signs are placed on all 

01 these doors or openings. Refer to placarding instructions for sign requirements. 
i, Trucks, vans, chambers, containers and other transporl vehicles to be placed aboard 

vessels or on piggyback rail shipments may be fu,nigaled in-transit, but must not be 
moved, white under fumigation, over oubllc 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 the tablets or pellets in the space to be f"migated, Never pile pellets or tablets on 

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

must observe proper exposure levels found etsewhere In this manual. 
f. Maintain good cross ventilation during working hours. 
g. Observe proper exposure procedures. 
h. Spices stored in relatively airtight drums or other small containers can be lumigated by 

plaCing the pellets in moisture permeatle 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 conlainers .~ould be Mored In an area that is clearly marked so as to 
provide lor wO'~er safety under the proper exposure limils. 
Following the iumigation, Ihe drum or small cont.iner must be aerated prior to 
shipment. The residue should De disposed of according 10 proper procedures. 

I, PROCEDURES FOR FUMfGATION OF SPACE IN MILLS, WAREHOUSES AND OTHER 
STRUCTURES 
a. Determine the dosage of lablets or pellets to be applied based upon the following 

parameters for space fumigation. 
1. The volume of the struclure. 
2. The air andlor commodity temperature, 
3. The general lightne.s of the structure 10 be fumlgaled. 

b. Carefully seal Ihe area 10 be fumigated. 
c: ma",,'rays or sheels of Kraft paper, up to 12 sq. ft. In area, on the floor of theslructure to 
; huld lhe talJjets <'l<' .pellels. 

d, Spread tablel .. dt pellets on the sheets at a dem:lly no greater than 30 tablal,. per sq. ft. or 
• Y,;Peliels per sg. ft. This corresponds to Slight'Y more than one-half flas~ 01 tablets or 

'o'o19-haif flask bf pellels per 3' x 4' sheet. 
e. 'G~eD~ the sp~Qt.lp)lee thai aluminum phosphide has not been pileo up and that Ills 
•• dJiflAl'sed evenly 1« minimize conlact between the Indlviduaf tahets or petiets. 

f. !;loors leadiog tel \h!! fumlgaled space are Ihen cfosed, sealed and lock.d, Aluminum 
phosphide +~fning signs must be placed on all entrances, Refer to the placarding 

: • rr\,fructions fo,und elsewhere In this manual. 
g'. The fumigation period usually lastslrom 2to 5 days, depending upon the temperature. 
~. OQ-~ot fumlg41/1 ..,hen the temperalure 01 the commodity or the apace within the 

• nir"rture Is ~~"'" 40° F (5° C), Consult the fabef and other fabellng for further 
Information.' , 

h, Upon completlOr( 41 Ihe exposure period, window. and doors shoufd be opened and the 
lumlgaled structur. alioNed to a"at., Guconc.ntrallon mdlng. mUlt be taken u.lng 
low level detector tube. before allowing personnel 10 re-enlerthe am. Refer to .erallon, 
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re-entry and Industrial hygiene monitoring aectlonslound elsewhere in this documenl 
i. Spent residue dust ~emalnlng after the fumigation II dllposed of al described II 

disposal procedures found elsewhere In this manual. 

7, BARGE FUMfGATION 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. 
c. 1. Bulk Commodities can be traated as follows: 

- By placing tablets or pellets into the slream as the commodlly is being loaded 01 
the barge. 
- Or, after completion of loading fumigate by using directions for land base, 
struclures inserting the pellets and tablets below Ihe surface with probes. 

2. Bagged or Other Packaged Commodltl .. can be Ireated as follows: 
- Upon completion of loading, apply tablels or pellets in a manner cOMistent witl 
other bagged or packaged lumlgallon directions In land based slructures. 

e. Close and secure covers. 
f. Post appropriate warning signs to Include ballast tank openings as well as cargo area 
g. Nolify consignee Ihe commodily is under fumigation. 
h. Priorto unloading barges make appropr'ate test to ascertain cargo area as well as ballas 

areas are free of hydrogen phosphi'Je gas. 
NOTE: Barge fumlgalion is regulated by U,S. Coast Guard Regulations 46 CFR 147A a 

modified by U.S. COSI Guard Special Permit 2-75. The shipper or lumlgator must possess thl 
permil prior to fumigating. To obtain this permit contact: 

8. RAILCAR FUMIGATfON 

U.S. Coast Guard 
Hazardous Materiaf Branch 

Washington, D.C. 20593-0001 

Bulk Raw Commodlll •• and Proceled Brewer, Rice, Matt and Corn Grit. 

a. Determine proper dosage and exposure lime. 
b. Seal any vents, 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 co"'pleted. Probing Is easily donE 
by using a 5' x 7' section 01 rigid PVC tubing that is 1 ~~. in diameter. Tabletsor pellets arE 
dropped through the lube as It I. withdrawr, from Ihe commOdity, 

d. All doors and halch covers are then sealed with lape to prevent gas loss. 
e. After the doors or hatch covers are closed and .Jaled, warning signs are placed on thE 

lop and sides of the Car as required by law. Refer to placarding Instrucllons for sigr 
requirements. 

f. Notify the consignee that the railcar has been fumigaled. 

Procelled Food I r 

a. Volume of space is first determined. 
b. Determine proper dosage and exposure time . 
e, Seal any vents, cracks or other leaks. !, 

d. The fumigation of processed food In railcar. must be done iq such a manner as te 
prevent contact of aluminum phosphide or Its residual dl".s.~ ..,it'll the comrroditl or it! 
packaging. 

e. Tablels or pellets may be placed In moisture permeable rflllte'la~and Ihen faatened te 
substantial supports In order to prevent conlamination durir,g railcar. Tt.V) .. 1en\. 

f. All doors and hatch Cover. are then sea fed with tape 10 p:evenl gas lops . 
g. After Ihe doors or halch covers are closed and sealed, warping,rigns are p.l~c.!'!l pn IhE 

top and SIdes of the car as required by law. Refer 10 pla~a,~I~o ,"slructio~s tc>r sigr 
requlremenls. -

h. Notify the consignee that the railcaT has been lumlgaltcto. 
J 
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TREATMENT OF BEEHtVES, SUPERS AND OTHER BEEKEEPING EQUIPMENT 
FUMITOXIN" tablets and pellets may be uled lor the control 01 the greater wax moth In 

tored beehives, supers and other beekeeping equlpmenl and lor the destruction 01 bees. 
Alrlconlzed bees and diseased bees, including thosa Inlested with trocheal mites and 
loulbrood. Tha recommended dosage lor this use Is 30-45 tablets or 150-225 pellets per 1 ,000 
cubic feel. 

Fumigations may be perlormed In chambers at atmospheric pressure under tarpaulins, atc .. 
by placing the tablets or pellets on trays or in moisture permeable anvelopes. Do not add more 
than 2 tablets or 10 pellets to each envelope. Evanly distribute the envelopas inside the 
fumigation enclosure, or by placing the tablets 0, pellet, on trays and placing the trays inside 
the fumigation chamber. Honey Irom treated hives or supers may only be used lor bee food. 

10. FUMI·SLEEVE" DUST RETAINER METHOD OF FUMIGATION - PATENT NO. 4,579,417 
AND 4,641,573 
The presence of residue from FUMITOXIN" tablets or pellets In treated raw agricultural 

ommoditles normally presents no problems 01 toxicity or sanitation. Nevertheless, where it is 
pecilied no tablets or pellets can be placed directly Into the commodity during lumlgatlon, 
onduct the fumigation in the normal manner following the directions below: 

1. D;termine the structure can be made relativaly tight by sealing all vents, windows, 
cracks or other openings. 

2. Determine the dosage and appropriate number of probings to be used. 
3. The FUM I-SLEEVE dust retainer Is slipped over the standard 1%,' PVC probe. 
4. The probe with dust retainer is then Inserted Into the commodity. 
5. As the probe is withdrawn, leaving the dust retainer In the commodity the appropriate 

number of tablets cr 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 01 the retainer In a common overnand knot. 
7. Post the structure (shiphold, barge, container on the ship, railcar, other piggyback 

structure) with appropriate warning signs as well as a sign showing the number of 
FUM I-SLEEVE dust retainer used. 

8. On completion of fumigation remove all retainers from the treated commodity a"1 
transport in a well ventilated contal~er to disposal site. 

9. Disposal 
a. Complete dust retainer and residue can be burled. 
b. Although it Is not recommended, II the FUMI-SLEEVE dust ret.iner Is to bo used 

again, it should b. opened, the residue empti.d out and buried. The empty dust 
retainer should be washed and completely drl~d before re-use. 

, ..... 
1. PPDEN., BUR "OW. ". 

Use of ttr,s pro~,.,' in the listed areas Is prohibited without first contacting and obtaining 
err4i§gi~~ Irom the Endangered Species Specialist 'n the regional offices of the U.S. Fish and 
ildlilE·Servlces (FW~) nearest you. 

1.RQ!Ido contai/1Jl[ j'lWI. training booklet. as well as other supptemental labeling. 
'.1.~cfGNe listed pesr ;'urrow. 
3. Assess the ",oi,l</,e content of the soli. 
4. Add tab,ets:w·pellets according to the label directions. (Use lower rates In smaller 

: • 60'r6ws, or when moist soil conditions exist, and higher rates In larger burrows or when 
• !oil moisture rs low;. 

'!i.( ... ~ burr~ e.pe'l!ngs with crumpled newspaper. 
"" .• .,t.IIL tightly b"snoveling soli over openings. 

ENDANGERI!D SPECIES CONSIDERATIONS 
The 'Jse 01 any pesticide In a manner that may kill or otherwise harm an endangered or 
threatened or adversely modlly their habitat Is a violation 01 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) 
Specl •• 

ARIZONA (ALBUQUEP.QUE, N.M.) 
Blac~-footed lerret 

CALlroRNIA (PORTLAND, OR) 
San Joaquin Kit-Fox 

Blunt-nosed Leopard Lizard 

COLORADO (DENVER,CO) 
Black-footed ferret 

FLORIDA (ATLANTA, GA) 
Eastern Indigo Snake 

GEORGIA (ATLANTA, GA) 
Eastern Indigo Snake 

KANSAS (DENVER,CO) 
Black-footed ferret 

MONTANA 

SOUTH DAKOTA (DENVER, CO) 
Black-foote<l ferret 

TEXAS (ALBUQUERQUE, NM) 
Black-footed ferret 

UTAH (DENVER, CO) 
Oeser. Tortoise 
Black-footed ferret 

WYOMING (DENVER, CQ) 

COUNTY (UNLESS SPECIFIED) 

STATEWIDE 
KERN 
KINGS 
TULARE 
FRESNO 
VENTURA 
KERN 
KINGS 
FRESNO 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

WASHI~JGTON 
STATEWIDE 

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

Black-footed ferret STATEWIDE 
Use of this product In the above areas Is prohibited wlthoul first contacting and obtaining 
permission from the Endangered Speclel Specialist In the regional offices of the U.S. Fish and 
Wildlife Services (FWS) nearest you. 

SPECIAL LOCAL RESTRJCTI'JNS ON THE USE OF 
FUMITOXINe TABLETS AND PELLETS FOR CONTROL OF BURROWJNQ PESTS 

NORTH CAROLINA 
FUMITOXIN tabletsand pellets may only be used lor control of rats, mice and voles In the state 
of ~:orth Carolina. Use against other pests Is not parmitted. 

MISSOU~I 
"A state permit 18 required lor ule 'f pesticides In Missouri to control small mammals, except 
rats or mice. Please contact the Mls"ourl Department 01 Conservation office for Information." 

7. Check burrOlNs iJ\ one or two days and treat re-opened burrows. 
8. Do not usA "AiM!'! 15 leet 01 Inhabited Itructur.. KANSAS 
9. Do nOI dpply to ~urrow. which may opan under or Into occupied buildings. "A lpaclal permit to black-tailed pral;l. dog control by poisoning II required In Kans ... 

Contacllhe Kan ... Fllh and Game Co nml1810n 10 obtaIn thll parmll." 
1 O. R: splratory equipment Is nol required to be on hand lor outllde burrow lumlgation. ____ _ 
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·8HIPHOLD IiUMIGATION 

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

Not all types olships are suitable to carry cargo under fumigation. The lollowlng directions 
lor use are applicable only to cargo vessels and tankers where there are no crew quarters 
above the cargo holds. 

1. Prior to lumigating a vessel lor in-transit cargo fumigation. the master of the vessel or his 
representative, an1 the lumigator must determine whether the vessel Is suitably deSigned 
and conligured sc as to allow lor safe occupancy by the ship's crew throughout the duration 
01 the fumigation. 
lilt Is determined that the design and configuration 01 the vessel does not allow lor sale 
occupancy by the ship'S crew throughout the duration 01 the lumlgatlon, then the vessel w.1I 
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 01 the vessel and 'he fumigator that the vessel is 
safe tor occupancy. 
2. The person responsible for the lumlgatlon must notily the master of the vessel, or his 
representative, of the requirements relating to personal protection equipment, 'detection 
equipment and Ihat a person qualified in the use of this equipment must accompany the 
vessel with cargo under lumigalion. Emergency prC'cedures, cargo ventilation, periodic 
monitoring and inspections, and first aid measures must be discussed with and understood 
by the masler of Ihe vessel or his representative. 
3. During the fumigation or until a manned vessel leaves port or the cargo is ~erated, the 
person In charge ollhe lumigation shall Insure that a qualified person using gas or vapor 
deleclion equipment tests spaces adjacent to spaces containing fumigated cargo and all 
regularly occupied spaces for fumigant leakage. 
II leakage ollhe lumlgant is detected, the person In charge of the fumigation shall lake 
action to correct the leakage. or shall inform the master of t~e vessel, or his representative, 
of the leakage so that corrective action can be taken. 
4. lithe lumigation is nol completed and vessel aerated belorethe manned vessel leave. 
port. the person In charge 01 the vessel shall insure that the appropriate protection 
equipment and detection devices, and a per.on qualified in their operation be on board the 
vessel during the voyage. 

• Personal protection equipment means a respirator or gas mask IItted with a canister 
designed lor phosphine gas which is approved by NIOSH/MSHA. A gas mask and canister 
is approved lor use up 10 15 ppm. Above 15 ppm or at unknown concentratlonsa SCBA or its 
equivalenl must be used. 

PREPARATION 
1. The fumigation must be under the direct supervision of a prolessionallumlgator trained 

in shipboard application. ' 
2. The lumlgator in charge must delermlne, either by a personal Inspection or through the 

services of a marine chemist or surveyor, that the vessel can ba fumigated without 
apparent hazard to the Crew. It may be necessary to meet with the Engineering Ollicer 
and review the mechanical drawings of the vessel regarding specific features (e.g. the 
presence or absence ot smoke deteclion equipment). 

3. If il is determined that there could be a deflnltl' nfety hazard that cannot be overcome, 
then the lumlgator will refuse to proceed. He will fill o~t a "Refusal to Fumigate Form" 
and lorward a copy to the corporate office In Raleigh, N. C. 

•. Should Ihe prelumigatlon Inspection conllrm that the vessel or portions thereof can ~e 
lumigated without apparent h"ard 10 the crew, a prefumlgatlon meeting la to be 
convened with the Captain and/or his designated offlcars. At this meaUng, the ranking 
ahlp's ollicer, FGIS Inspector (If appropriate) and elevator operator will each ba given: 

(a) An executed COpy of tha "Statement of Vel .. 1 Suitability for Fumigation and 
Fumlganl Application Compliance" (to ba .Ignad by Fumigator In Charge). 

(b) An executed copy of the "prelumigatlon Notice" (to be .Ignad by Officer In Charge 
of Vessel and Fumlgelor In Charga). 
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(c) A copy of the "P"cautlons During Voyage Notlca." 
(d) A copy of the reglaterad FUMITOXINe lumlgant labal. 

Copies of (a), (b), and (c) are a~allabl8ln Arabic, Chinese. Dutch, French, German, 
Greek, Japanese, Norwegian, POl/ah, Russian, or Spanish. The fumigator will 
provide the vessel representative wllh such foreign language copies as appro
priate. 

5. The fumigator shall discuss each aspect of the fumigation with the ship'S designated 
officers explaining very carefully and fuily: 
(a) Labeling 
(b) Symptoms of hydrogen phosphide poisoning 
(c) Emergency lirst aid treatment 
(d) Application procedures 
(e) Required exposure time 
(I) How to abort the fumigation (il It becomes necessary) 
(g) Precautions to be Observed during voyage 
(h) Aeration procedures 
(;) Proper use of personal respiratory protection 

(Iumigator shall ascertain Ihat two (2) full face gas rrasks and phosphine canisters 
or self-contained breathing apparatus are on board and that at least two (2) crew 
members know how to use them). 

(j) Proper use of ga. detection equipment - Two (l) such devices with appropriale 
testing tubes for phosphine must be left on board and at least two (2) crew members 
must be trained to use them. 

C. APPLICATION 

The fumigator shall: 
1. Ascertain that all oper.lngs leading from the f~aces to be fumigated (except cargo hatch 

covers) ar~ sealed. 
2. Determine cubic content 01 each hold to be treated. Wing tanks must be included In 

cubic content calculations unless they are to remain empty and are sealed oil Irom the 
main holds. 

3. Make sure that alilumigant needed Is brought on board and the c~.es are opened ready 
lor use. The lumlgant must not be left unattended at any time. 

4. Commence lumlgant application only after the loading 01 a hold has been completed. 
5. Apply 'helllmlg.n' '0 blilk commodltl •• at a dosage of 30-e0 tablets or 165-300 pellets 

per 1,000 cubic leet 01 hold space. The lumlgant.hould be appl/ed uniformly across the 
commodlly or be probed beneath the surlace. Probing Is strongly recommended as this 
helps to delay and reduce gas los. from the headspace over the grain should high winds 
or leakage around the hatch covers be encountered at sea. 
Apply Ihllllmlg.nl to b.gg.d commodlll •• at a dosage rate of 30-60 tablets or 100-300 
pellets per 1,000 cubic feet of hold space. Be sure the fumigant Is attached " a 
substantial support, and In the cale 01 processed foods or leeds, be lure neither the 
fumigant, or Its residue come Into contact with the commodity, 

6. Close the hatch covers Immediately after application Is completed. Post DANGER signs 
on hatch covers and on all other entrances to the fumigated holds. 

7. Hold a post lumigatlon meeting with the Captain and/or Mate 01 the vessel. At this time 
the lumlgator will re-emphulze ali precautions to be observed In-transit, Including the 
monitoring 01 ali occupied areal for p, •• 'ble gal leakage. The Caplaln will also be 
requested to lee that following the unloading of the fumigated cargo, all warning signs 
will ba removed and destroyed . 

8. Complete a "Post Fumigation Notice" and forward one copy of ali documenls to 
PESTCON SYSTEMS, INC. 

\ ~ .. ,'. .-
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I. l!PECIMEN COPIES OF REQUIRED SHIPBOARD FORMS 

PRECAUTIONS DURING VOYAGE NOTICE 

UGGESTED MINIM!.1I1 PRECAUTIONS PURl"G. VOYAGE: 

eneraUy speaking, crew Inembe'r'~ -re free t(l move about the vessel durlO& the 
oyeC! but the (oHovina minimum pre.cautions should be observed: . ) 

b) 

c) 

Do not enter t~1"l1.:ated h<llds. 

Should an odor of hydrogen phosphide 'oe detected or 
suspected in an occupied It.. a of the vessel, evaCI;4te 
the area and check for the ;resenee of hydrosen 
phosphide using a~~ro9i\ate r~8pir.tory protection 
equipment and a ~ ~ ~~S:-:.;..1' d~vlce. These l~ems are 
on board and the Cap: c. i: ~r his deslanated 
representative Is f.;i\~ !,-_~ with their use. Should a 
leak be found, aeal it ""1 t. tape or «:auU(in& on the 
exterior aide of the SY·lce under lumi,.tlan. Wear 
respiratory protection durlng this operation. 

Do not open fumigated holds to commence aeration until 
a few hours before the vessel ia ready to unload. If 
the vessel i. equipped vith po\o!et. 'lentUatorl, these 
should be turned on to assist in th~ aeration process. 
Do not enter holds durin, aeratior. ~roeess until a aas 
reading taken over the Ira in aurtace indicate. that it 
is .aCe to do so. 

UGGESTED MIHIffiJM PRECAUTIONS TO BE OBSERVED DURING DISCHARGE or THE C~ 

'ydrolen phosphide in the air apace above the ,rain in the holds viII r.artily 
issipate vh.n the hatches are opened. There .ay be aome IS8 remainina ~,elo'" 
he aurface of the Iraln which viII disappear •• discher,. continues. 

ovever, should it be neceslary for worker. to entef fUlliaated hlllt1s to unlQad 
be ,rain, test the air directly above the Irain in the vicinit'", .,r wh!':re the 
,en vtIl be worklni. Should ,a. be detecUd, remove vork~."s ar.d allow 
dditional time (or aer.nion. 

DPY - Captain of the Ve ••• l 
Dpy - FGlS 

Copy - Il.vator 
Copy - App1i.ator 
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Copy ____ _ 
Copy ___ _ 

PREFUMIGATION NOTICE 

TO, PERSON IN CIlARG! OF ______ ==-.:-::_-:-~-------
(Nom. of V •••• 1) 

You are hereby notified that FUHITOXIN .fuml&ant will be u •• d to treat Irain 
tn holds __ • b.tw. t~ __ • __ • __ • __ • __ • __ • __ • __ , en ue 
bours of ____ and _ on • 19 __ • 

In accordance with Federal Regulations the follovina information 1s provided: 
.) The EPA re,istered FUHITOXINo1abe1 and labellinl for Ihlpboard 

lumi,ation of arain are attached. 

b) The symptoms of exposure to hydro&en phosphide (phoaphln.) are, 
Sensation of cold, tatiaue, pain and tightness In upper 
chest, nausea, diarrhea. stomach cramps. 108s of 
equilibrium. Severe Foisonin, results In cyanosil, 
agitation, ataxia, and unconsciousness • 

c) Emergency fIrst aid treatment for inhalation of the g.8 is: 
Remove vlctJm to fresh air. Make him lIe down and 
keep ,,1m warm. Treat as for ahock. Call & physician 
a. loon a. possible. Hake no antidotal use of fat., 
Dill, butter, ~~ mIlk. 
The followina measures are suggested for use by the physician 
1n accordance with his own judement: 
Sho~ld patient suffer (rom vomit!n, or increased blood augar, 
appropriate solutions should be administered. Treatment 
with oxyaen breathing equipment 1. recommended as 1s the 
admlni.tration ot a cardiac stimulant. 
In cas.s of .evere pollonine vhere pulmonary edema is 
oblerved, ateroid therapy should be considered and clo.e 
~eilcal supervi.ion il recommended. Blood transfusions may 
'lho be necessary. Bed relt is recolnlDended tor a minimum of 

'l hours. 

d) P~r.ona: respiratory protection tor two men and , •• t.atlna 
equipment muat be on board, and at le.at tvo crew membera muat 
be familiar with it. UI •• 

e) The threshold limit value for pho.phlne In apacea that are 
considered safe (or occupancy i. 0.3 ppm (parts per million). 

I hereby acknowledge receipt of the followin, document.: 
1. PREFUMIGATION NOTICE 
~, STATEMENT or VESSEL SUITABILITY FOR FUMIGATION AND FUMIGANT APPLICATION 

COMPLIANCE 
3, PRECAU',·iONS DURING VOYAGE NOTICE 
4. REGISTERED FlIl1ITOXIN FUMIGANT LABEL AND LABELLING. 
5, 
\ . 
1 (ur,her confirm ihlt the lumi,ator and I hav, dl,cu.,.d the structure of 
this v ••• el and it 11 such thlt there ar. no kno,'"!'. m.an. for ,Ia to .Icap' 
from clrlo holdl to Irea. occuplr.1 by the crew. 

Sl,n~:ure ~t Captain or Officer in ch,r,. ot v •••• l ______________________ _ 

Applicator In char,. of fuml,.tlon ____________________ _ 

Dilt e: ______________________ • 19_. 

C:copy - Capu in of V •••• l 
Copy - FGII Inop.ctor 

Cnpy - llevator 
Copy - Applicator 
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Copy ____ _ 
Copy ___ _ 



STATEMENT OF VESSEL SUITABILITY FOR FUMIGATION AND FUMIGANT 
APPLICATION COKPLIARCE 

TO, CAPTI.IN OR OFFICER IN CItAiGE OF ____ =_~;-;;:-:::_:_;_-;-------
(N •• e of V •• a.l) 

It is hereby certified that: 

a) 

b) 

c) 

d) 

SI,ned by, 

For; 

I have personally inspected the vi.ible portions of the carlO holds 
to be fumigated Itith FUMITOXIN. fUlni,ant on the ve.sel _-:-~-:-__ 
-:-__ -:--:-:--;--__ ::::-::-::-- on , 19_ and find 
them 8uit.ble tor treat~ent. 

The application of the fuml,ant 18 In accordance with the EPA 
registered label andlor manufacturer's In6tructlon8~ 

The application of FUMITOXINefumlgant contaInIng 55% aluminum 
phosphIde as the .ctive ingredient waS made to cra1n on thIs 
vessel on ,19 ___ 0 Hydrolen phosphide 
(phosphine) ,a8 Is liberated from the tablet. or pellet.. The 
follo~ln, holds were treated: 

HQ~P NUMBER 
QUANTITY OF ruMIGANT 

l!m! 

--" I .. 

OCj"( \ , 

DIMENSION OF HOLD 
If( CU, FT, 

Followlo& application of the fumilant; the hatch covera were 
closed and entrance. to the fumiaated apac •• were placarded with 
appropriate DANGER lianl. 

One copy ot th~ above to: 
• nd Applicator, Cnpv 

Cap:.!n of the Ve ••• t, reIS, llevator 
__ , •• J Cnrv ,_ . ___ ~_._. _____ . 
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MANUFACTURER'S IHSTRUCTLONS FOR SItIPBOARD USE OF FUMITOXINe 
FUMIGANT TAB~ETS ANDIOR PELLETS 

SHIPHOLD !JJMIGATION OF GRAIN UNDERfGIS SHOULD FOLLOW THE FGIS 
FUMIGATION HANPBQQK 

BE SlIRE TO READ ANP FOLLOW ALL LABEL AND LABEL~ING PIRECTIONS 
BEfORE USE 

NOTE' SHIPBOARD FUMIGATION OF GRAIN IS REGULATED BY U.S. COAST GUARD 
REGULATION 46 CrR 147A 

~: 30 - 60 tablet. or 165 - 300 pellets per thousand cubic feet ot hold 
space for bUlk commOdities. 30 - 60 tablets or 100 -300 pellets per thousand 
cubic (eet o( hold apace for bagged commodities. Wina tanks should be 
included in cubic content c.lcul.tions whether they will contain ,rain or not 
unless they are sealed oC! from the main hold. 

APPLICATION: The vessel must be inspected to ascertain that the construction 
Is such that a (umigation may be undertaken without apparent danger to the 
crey. Open In,. leading (rom the space to be lumiaated to other areas must be 
sealed. Fumigant application to a hold will commence only after loading of 
that hold has been completed. The tablets or pellets should be applied 
unIformly across the grain and be probed beneath the surface. This helps to 
delay and reduce las loss Crom the head apace over the grain should hiah winds 
or leakaee around the hatch cover. be encountered at lea. Close the hatch 
cover. immediately after application is completed. Post appropriate DANCER 
sians on hatch covera and on all other entranCeS to the fuml&ated hold. 

SUGGESTED PROCEDURES AND PRECAUTIONS TO BE OBSERVED DURING VOYAGE 

Vo not enter fumigated carlO. space. Those areas throuahout the ship inhabited 
or entered by the crew should be monitored usina appropri.te ,as detection 
equipment. Should an odor of hydroaen phosphide be detected the area must be 
evacuated and ventilated. Use appropriate respiratory protection equipment to 
locate the aource of leaka,e. 

It pos8ible, cargo hatches should be left closed until a few hOUIS before 
vessel is ready to unload. 

PRECAutiONS TO BE OBSERVED DURING DISCHARGE 

Hydroeen phosphide in the air apace above the &rain in the holda will readily 
di.sipate when the hatches are opened. Ther ••• y be 10m, ,a. tlmeinlna belOW 
the ,rain aurlace l"-Jlch vill disav" .. t 48 dIscil.tle continue •• 

However, .hould it be neeessatY
r 

fot yotkers to enter the fumi,ated holds to 
unload the Ira in, t.et the air dir.ctly above the .rain tor the pr"en,e oC 
hydroaen phoaphide. Should IA. be detected, remove workers and provide tIme 
for aeration. 

RemovI and dilcard all fumi,ation DANGER ai,ns. 

COpy - Captain of V.,a.l 
Copy - fGIS In,plctot 

Copy - BltvHor 
Copy - Applicator 
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REFUSAL or IN-TRAnSIT SHIPBOARD ruKIGATION 

The fwal,atlon of the carlo of _________________ _ 

loeated in holds __ • __ • __ • __ • __ • -_. -_. --. -_. 

on the vessel ________________________ .... S 

requested by the ____________ 'elevator in ---------

a. of _____________ 19_" An inspection of the vessel vas 

conducted and it waa determined that a fum1&atlon ot the carlO could not be 

performed without exposin& the ship'. crew to undue aafety hazards at aea. The 

fum1&ation of the above vessel vas refused on ___________ 19 __ . 

PESTeON SYSTEMS. INC. 

Fumi&ator in Charle 

A r r=£PT ID 
OCl' 10_ 

.. ~. , 
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B. BAGS 

t. Oener.' S'.'emen': 
The lollowlng Instructions are Intended to provide general guidelines lor typical 
lumlgations. These Instructions are not Intended to cover every type 01 situation nor 
are they meant to be restrictive. Other procedures may be used II they are sale. 
effective and consistent with the properties 01 aluminum phosphide products. 

2. Procldur.lor Vertical Stora"l: (concrete upright bins and other silo type bins that 
can be quickly translerred) 
a. Bags may be added to the commodity as the bin Is IlIIed, but must be removed as 

the bin Is emptied. FUMITOXIN tablets or pellets are most suited to this 
application since they can be automatically added to the commodity and are not 
removed alter lumlgatlon. Relerto sertlon lor tablets and pellets lor directions on 
these uses. 

b. Locate all ventilation lacliitles lor basemenVtunnei. To the extent possible seal all 
openings except lor IiII opening. 

c. Calculate the number 01 bags needed and the rate which they must be added 
based upon the rate at which the bin will be filled. 

d. FUMITOXIN bags are applied by h.nd 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 oporator. 

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

addition as the bin Is IIlIed. These blnsshould be fumigated by shallow probing or 
surface application. 

h. Post "Danger" placards on all entrances and on the discharge gate. 
I. Bins need nol be aereted until they are transferred. Workers must not be 

overexposed during this transfer. 
3. Procldur •• 'or Flat Stora".: (Bunkers. quonset buildings, large steel tanks. rectan

gular shaped bins, etc.) 
a. Check the storage for tightness. 
b. To !he 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 dosage and exposure time based on the abOve Information. 
e. Determine application procedure to be used. This can InclUde shallow probing, 

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

f. Surface application can be used If the bin can be made sufficiently gas tight to 
contain the lumlgant long enough for It to penetrate throughout. In this Instance. 
It Is advisable to place Y. 01 the dosage In the floor level aeration ducts. This 
fumigant must not contact liquid phase water. 

Surface application may Include placing 01 the Individual bags directly on the raw 
agricultural commodity. or placing them on .trlps of Krait paper. The latter will 
allow. for easier retrieval of the spent bag.. Better retention of gas In the 
commodity mass will be accomplished by digging a long narrow trench on the 
surface. placing the bags In the trench and covering with the commodity. 

g. Arrange enough applicators and other worke .. to complete the job qulckl1 
enough to avoid e~posure to hydrogen phosphide gas. Monitoring with a .ultable 
detection device Is required to allure that the 0.3 ppm 8 hour TWA Is not 
exceeded. See "Industrial Hygiene Monitoring" section found el,ewherf In this 
manual. 

h. When pOSSible, It I. advisable to cover the commodity with plaatlc tarpl. Thll will 
act as an additional sealing mealure. 

I. 'Seal all remaining exits. 
j. POlt "Danga~' placards on and lock all entrances. 
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k. Bins need not be aerated unless re-entry Is required. Consult safety procedures 
listed elsewhere in labeling. 

Remova and dispose of bags prior to emptying bin or during emptying ilthe bags 
cannot be retrieved otherwise. 

4. Procedures for Bunker and Other Outdoor Tarped Commodities: 
a. Follow steps b. c. d and e in Section 3 above. 
b. When tarps are spread over ground storage, be sure they ere sealed together. 

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 alter application. Be sure slits are sealed alter 
application. 

d. This Is an outdoor application so safety monitoring and respiratory equipment are 
not required. 

e. Post "Danger" ~Iacards. 
I. Wh.n possible, remove bags prior to moving the commodity. 

5 Procedure for Farm Storage: 
a. General: 

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

b. S •• lIng: 

leakage is Ihe single mosl important cause of failure in the treatment of farm bins. 
Since Ihese bins are usually small by comparison, they have a higher leaka~c area in 
proportion to their capacity. Most wooden granaries are so porous that the:,' ~annot 
be successfully fumigated unless they are completely covered with plastic sheeting 
or similar tarp. Steel bins are also usually of very loose construction and therefore 
req uir. much attention to sealing. All vents and aeration ducts must be tightly sealed 
using 4 mil polyethylene sheeting or its equivalent. The plastic must be sealed 
directly to the metal with tape or other adhesive. It is not sullicient to "cinch up" the 
pl"'tic as with a belt. The surface ofthegraln should be covered with plastic sheeting 
after FUMITOXIN8 bags have been applied. Tarpi,'g of thegrsin surface will greally 
reduce leakage. ::lther sealing techniques are recommended, i.e., closure of all large 
cracks with caulking, fe,am insulation or other sealant. Sealing these cracks will 
greatly reduce the required dosage. 2 mil Or thicker plastic can be used fortarping Ihe 
grain surface. however, the plastic used on the outside of the bin should be at least 4 
mils. I'Ihen an entire slructure is tarped, the plastic must be at least 6 mils thick to 
preven1 excessive tearing during the fumigation. 

c. Dosage: 
Unless alilhe large cracks are sealed as described above, the dosage recommended 
should be e-t6 bags per 1000 bu. (6-13 bags per 1000 cu. ft.) capacity of the space 
under the plastic tarp. 

d. Addltlon.1 Applications Instructions: 
Probing bags into the grain mass Is the recommended method of application. Probe 
insertions should be scattered evenly over the surfaca. Place no more than V. of the 
total dose in fioor level aeration ducts. Be sure the Inside of the aeration duct Is dry 
before adding the bags. Addition of bags to water In an aeration duct can cause a fire. 
Seal the aeration fan as described above. 

e. Place "Danger" placards on entrances to the bin and near the ladder. Refer to 
placarding instruction. found elsewhere In this manual. 

NOTE: If moniloring equipment I. not available on a farm and application cannot be 
done lrom outside of a structura, an approved respirator mUlt be worn during 
• ~plication from within 8n ancloted Indoor araa. 

6. Procedural lor MIlia, W.rahou .... Food Proc ... lng Planls, Ch.mbe .. , Truck., 
Trallt .. , Conlalna.. and Olher Sr.tle Sulable I!nelo.uras: 
a. Determine the donge of baga 10 be applied ba8ed upon the following paramelers 

for space fumlgat,on: 
The volume of the atructure 
The air and/or commo.1lty temperature 
The general tightness of the structure to be fumigated 

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

c. Seal all openings except for the door 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 toss 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. 

g. Doors leading to the fumigated space are then closed, seal~u and locked. 
"Danger" placards must be placed o~ all entrances. Refer to placarding 
instructions found elsewhere In this manual. 

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

I. Dispose of remaining bags according to DISPOSAL Instructions found elsewhere 
in this manual. 

7. Procedure. for Sp.ce Fumigations Under T.rpa: 
a. Gener.l: 

Follow the pertinent Instructions given Immediately above part in "6." 
b. Se.llng: 

An enclosure suitable for fumigation may be formed by covering packaged 
commodities wi'", plastic sheeting. The sheets may be taped, glued, Or clamped 
together to provide a sufficient width of material to ensure '.hat adequate sealing is 
obtained. 

Th~ plastic cv{ering 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 
proceduras thut enlures a good seal. 

c. Additional Appllc.tlon In.lrucUona: 
B.gs may be applied unoer ,he edge olthe tarp or through slits. The bags should 
be pr('tected from o')nden •• tion or other source of water. The slits In the covering 
shovld be sealed aner application of bags. Bags should not be piled or 
overlapped. Care should be taken to prevent the plastic tarp from covering the 
bags. 

d. Addltlon.1 Prec.utlona: 
Indoor fumigation precautions are handled as any other situation where the 
application 18 made from out.lde the area being fumigated. Worke .. may occupy 
adjacent Indoor areal but they mUlt be protected trom overexposure to hydrogen 
phosphide by adequate sealing, ventilation or respiratory protection. 
Do not walk on stacks ourlng the fumigation. 
Place "Danger" placards at conlplcuous pOints on the enclosure. 

e. Aer.tlon: 
Precautions must be taken to assure that exposure to hydrogen phosphide in 
exc." 01 0.3 ppm doea not occur during the fumigation and/or aeration . 
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8. Appllcallon Procedure for Rail Care, Containers, Truck., end Other Similar V.hlcles: 

a. General: 
The following directions are for transport vehicles both static or in-transit. 
Trucks, vans, chambers, containers and other transport vehicles to be placed 
aboard vessels or on piggyback rail shipments 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 loaded 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 over the surface after loading is compl~te 
or probed beneath the surface. 

Surface applic,ltion is not recommended for in-transit fumigation. Be sure all 
vents, cracks or other openings are sealed. 

b. Procedurel for Proces.ed Foods: 
FUMITOXIN" bags must not come into contaot with processed foods. Bags must 
be applied in such a way as to prevent contact with the commodity or its 
packaging. 

c. Bulk Rail Cars: 
1. Close and secure all hat, . overs except those being utilized for the 

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

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

bag ends only. 
5. Place tho disc into position, bag side up, and secure with masking tape. 
6. Lower the cover into place and secure. Tape "Danger" placard securely to the 

hatch cover. 

d. Procedure. for Bo ... rs: 
1. Close and secure one olthe doors from the Inside. Seal all openings and jOints. 

If possible, caulk joints and drape entire doorway with polyethylene film, 
securing the edges to the Inner wall, floor and ceiling with masking tape. 

2. Inspect the roof, floor and walls for holes andlor cracks. Seal all openings. 
3. If possible, drape remaining 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 may 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. ' 

5. Place the loaded discs inside the boxcar and secure, bag side up, with tape or 
nail to the wall. 

6. Post "Danger" placards on each door. 

e. Procedur •• for Contalneii,' 
1. Procedures for trucks, vans and other transport containers are essentially the 

,arne as boxcars, except their doors tend to be more gas tight, and they often 
nave o',iy a rear door, which must be sealed after application Is completed. 

9. Application Procedure. for tn· Transit Fumigation 01 Shlpholds: 
a. Gen.ral Information: 

1. ShipbOArd fumigation I. also regulated by the U.S. Coast Guatd Regulations 
46 CFR 147A. 

2. This product is toxic to fish. Keep out of lakes, streams and other aquatic 
environments. Do not contamlnata water by cleaning equipment or dllpolal of 
wal~es. 
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b. Pr.·yoyage Fumlgallon Procedure. and Precaution.: 
1. Prior to fumigating a velsel for In·translt cargo fumlgallon, 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. 

If It Is determined that 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 bo 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 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 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 openings to the cargo hold or tank using suitable water proof, gas tight 
materials. Lock and/or otherwise secure all openings, manways, etc., used to 
enter the hold. Post appropriate "Danger" placards on same. 

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

5. Contact appropriate authorities. 
6. If the fumigation is not completed and the vessel aerated before the manned 

vessel leaves port, the person In charge of the vessel shall ensure that at least 
two units of personel protection equipment and one gas or vapor detection 
device and a person qualified In their op9ratlon be on board the vessel during 
voyage 

7. During the fumigation or until a manned vessel leaves port or the cargo is 
aerated, the person in charge of the fumigation shall ensure that a qualified 
person using gas or vapor detection equipment tests areas adjacent to spaces 
containing fumigated cargo and all regularly occupied areas for fumigation 
leakage. If leakage of the fumigant is detected, the person In charge of the 
fumlgallon shall take action to correct the leakage, or shall inform the master 
of the vessel, or his representative, of the leakage so that corrective action can 
be taken. Personal protection equipment means a gas mask fitted with a 
canister designee for phosphine gas which Is approved by NIOSH/MSHA. A 
gas mask and canister is approved for use up to 15 ppm. Above 15 ppm or at 
unknown concentrations a SCBA or its equivalent must be used. 

c. Procedur •• for Bulk Dry Cargo V .... I. and Tankere: 
1. Calculate dosage on the basis of cargo hold volume. Dosage is always 

calculated for the total hoi ~ volume Irrespactlve of the commodity tonnage in 
the hold. 

FUMITOXIN" bags, ...... , ... , ............... 2 to 8 bags per 1,000 cu. ft. 

2. After a hold has been filled or completed, open containers and distribute bags 
uniformly onto commodity surface with spacing between each. Do not place 
bags within to feet of side walls. Step on each after placement or probe bags 
Into commodity. 

3. Observe cfollng of hatch cover. closely. Stop the closing If the cover snags an 
individual bag. Reposition the bag and relume clollng. 

d. Voyage Precaution. and Procedure., 
t. At regular Intervall, monitor .pacas adjacent to are.s containing fumigated 

cargo and all regularly occupied area., for fumigant leakage using appropriate 
gas detection equlpmant. 
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Special attention Ihould be given to living quart .... kitchens. storeroom •• 
mess halls. keel ducts. day room •• the bridge. engine room and any other 
enclosed spaces occupied or frequented by crew members during voyage. 

2. If hydrogen phosphide (phosphine) Is detected. evacuate the space or area. 
and seal oil the source of the leek wearing approprl,te respiratory protection 
equipment. Ventilate the area before allowing occupants to return. 

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

the lumigatic,n must be aborted. 

e. Precaution. and Procedure. During Dllcharge: 
If 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 area. without personal 
protection eqUipment. un Ie •• fumigant concentrations are at safe levels. as 
indicated by a suitable detector. 

I. Personal Protlctl.1 Equtpment and Monitoring: 
1. Fully loaded holds on dry bulk carriers are considered an outdoor fumigation. 
2. Tanker holds which must be entered to fumigate and partially loaded holds on 

dry bulk 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. If 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-Tran.1t Fumlgltlon of Conti In, .. on Shlt'.: 

•. When fumigating bulk commodities to which direct addition to this fumigant is 
not allowed or contact to its packaging. please refer to section ccvering directions 
for static containers. 

b. In-transit fumigation of containers on ships Is regulated by Coast Guard 
Regula' on 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. 

11. Application. Procedurel for Fumlgallon. of alrgl.: 

•. General: 
Since barge fumigation i. a type of lIat storage fumigation as well as having 
similarities in comm,"'" with 8 ship. refer to sections on "Procedures for Flat 
Storage" and "Applica\,on Procedures for In-transit Fumigation of Ship's Holds" 
found elsewhere in this manual. Barge fumigation Is regulated by the U,S. Coast 
Guard Regulation 46 CFR 147A as modified by U.S. Coast Guard Special Permit 
No. 2-75. The shipper or fumigator must possess this permit prlorto fumigating, 
To obtain this permit contact: 

b. Sealing: 

U.S. Coast Guard 
Hazardous Materials Branch 

Washington. D.C. 20593-0001 

Spocial care must be taken In determining whether a barge Is suitable for 
fumigation. 
Excessive leakage may occur through poorly sealed hold covers. 
Prior to unloading barges. make approprlltetelllto alcertaln cargo area. as well 
as bpliast area •• are free of hydrogen phosphide ga •. 
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XVl. PLACARDING OF FUMIGATED AREAS 

The applicator must placard or post all en~rances to the fumigated areas with signs 
bearing: I 

1. The signal word DANGER/PELIGP" 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). If 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.: opm phosphine." 
4. The date and time fumigation begin. and Is completed. 
5. Name ot tumigant 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 "I 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 Introduced. 
Do not remove a placard until the treated commodity Is aerated down to 0.3 ppm or less. 
To determine whether aeratloll Is complete. each lumigated sile or vehicle must be 
monitored following directions found under Industrial Hygiene Monitoring and shown to 
contain 0.3 ppm or less phosphln~ gt.sln the air space around and. when feasible. in the 
mass of the commodity. Transfer of Incompletaly aerated commodity to a new site is 
permissible. however. the new storage site must be placarded if more than 0.3 ppm is 
detected. Workers who handle Incompletely aerated commodity must be informed and 
appropriate measures taken (i.e. ventilation or respiratory protection) to prevent 
exposures from exceeding the TLV's for hydrogen phosphide. 
It Is recommended that the person responsible for ramovlng plErcards 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, Food. and Feed. 
Tolerances for hydrogen phosp~ide residues have been established at 0.1 ppm for 
animal feeds and 0.01 ppm for tlnlshed foods. To guarantee compliance with these 
tolerances. Ii Is necessary to aera'8 these commodities for 48 hours prior to ollering 
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) 
when fumigated In other containers. When plastic liners are used. longer aeration 
periods will probably be required to aerate the commodity down to 0.3 ppm. 
As an alternative to these aeration periods. each container of a treated commodity may 
be analyzed for residue using accepted analytical methods. If residues are less than 
tolerance level •• the commodity may be shipped to tM consumer regardless of the 
above holding periods. 
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XVIII. DISPOSAL INSTRUCTIONS 

A. TABLETS AND PELLETS 

a. GENERAL 
The EPA has determined Ihat proper disposal of aluminum phosphide will cause no 
unreasonable adverse effects to the environment. Contact your State Pesticide or 
Environmental Control Agency. or Hazardous Waste repre.~ntative at the nearest EPA 
Regional Office lor guidance. 
1. Do not contaminate water. food or feed by disposal of pesticide wastes. 
2. Unreated or partially reacted FUMITOXINelsacutely hazardous. Improper disposal 

of excess pesticide. spray mixture or rinsate is a violation of Federal Law. If these 
wastes cannot be disposed of by use according to label instructions. contact your 
State Pesticide or Environmental Control Agency. orthe Hazardous Waste represen
tat,ve at the nearest EPA Regional Office for guidance. Forspecifi~ instructions. reler 
to wet deactivation method of disposal and spill and leak procedures. or call your 
?estcon Systems, Inc. representative for guidance. 

3. E ome ,ocal and state waste disposal regulations may vary from the following recom
mendations. Disposal procedur~s should be reviewed with appropriate authorities to 
insure compliance with local regulations. :;ont801 your State Pesticide or Environ· 
mental Control Agency or Hazardous Waste Specialist ~t the nearest EPA Regional 
Office for guidance. 

4. Triple rinse flasks and stoppers with water. Then offer forrecycling or recondition
ing, or puncture and dispose of in a sanitary iandfill. or by other procedures approved 
by sta'e and local authorities. Rinsate may be disposed of in a sanitary landfill or by 
other approveo procedures. Or, it is permissible to remove lids and expose empty 
flasks to atmospileric conditions until residue in the flasks Is reacted. Tt:en puncture 
and dispose of in a sanitary landfilll or other approved site. or by other procedures 
approved by state and local authorities. 

d. DIRECTIONS FOR WET METHOD DEACTIVATION AND DI1POSAL OF LARGE 
QUANTITIES lOVER 5 FLASKS) OF PARTIALLY SPENT OR "GREEN" DUST 

1. Deactlvallng solution Is prepared by adding Ihe approprlale amounl of low 
sudsing liquid delergent or surfactant 10 waler in a drum or other suitable 
container. A 2"4 solution of delergent (4 cups 10 30 gallons) is suggested. The 
conlalner should be filled with deactivating solution to within a few inches of Ihe 
top. 

2. Residual duslls poured slowly Inlo Ihe deactivating solution and stirred so as to 
thoroughly wet all of Ihe residual dust. This musl be done In the outdoor air and 
not the fumigated slructure. Dust from FUMITOXINelablets or pellels should be 
mixed In no Ie •• Ihan ten gallons of water-detergent solulion for each case of 
material used. 

3. Dispose of the deactivaled residue-water suspension. with orwithout preliminary 
decanting. at a sanitary landfill or other suitable site approved by local authorities. 
Where permissible. Ihe slurry may be poured into a storm sewer (if you have 
allowed Ihls mixture 10 stand for no less Ihan 36 hours), or out onto Ihe ground. 

4. CAUTION: Wear appropriate respiratory prolection during wet deactivation of 
partially spent material. Do nol cover the conlalner holding Ihe slurry at any time. 
Do not dispose of residual dust in a lollet. Do not allow quantities of dry, residual 
dust from FUMITOXiN 10 be collecled or slored. 

e. DIRECTIONS FOR DRY METHOD DEACTIVATION AND DISPOSAL OF SMALL 
(NOT MORE THAN 5 FLASKS) OF PARTIALLY SPENT DUST. 

1. Smaller amounls. nol more than 5 flasks, of partially spent dust may be spread In 
an open area away from Inhabited buildings and restricted from access to humans 
or animals and allowed to be further deactivated by atmospheric exposure. 

2. This dust may then be buried or transported 10 appropriate sites and disposed of 
as directed In "Directions for Disposal of Span! Dust." 

5. II properly exposed, the residual dust remaining after a fumigation v:ith FUMITOX
IN will be a grayish-white powder and contain 8 small amount of unreacted 
aluminum phosphide. THE RESIDUAL DUST FROM INCOMPLETELY EXPOS
ED FUMITOXIN WILL REQUIRE SPECIAL CARE. 

B. BAGS 

b. DIRECTIONS FOR DI~PDaAL OF SPENT RESIDUAL DUST 
1. In open areas, small (not mOre than 5 flasks) amounts of residual dust may be 

dispossd of on site by burial or by spreading over the land surface away from 
inhabiteu buildings. 

2. Residual dust from FUMITOXIN may also be collected and disposed 01 at a 
san,tary landfill, incinerator or ~ther approved sites or by other procedures 
approved by Federal, Slate or local authorities. 

3. From 2 to 3 kg (4 to 7Ibs.) of residual dustfrom 2 ,0 3 flasks of FUMITOXIN may be 
collected for disposal in a I-gallon bucket. Larger amounts, up to one-half case, 
may be collected In burlap, cotton or other types of porous cloth bags lor 
transportation in an open vehicle to the dispossl site. 00 not collect dust from 
more than 7 flasks of tablets or 10 flasks of pellets (about 11 kg or 25 Ibs.) in a 
single bag. DO NOT PILE BAGS TOGETHER. DO NOT USE THIS METHOD FOR 
PARTIALLY SPENT OR "GREEN" DUST. CAUTION: DO NOT COLLECT DUST 
'N LARGE DRUMS, DUMPSTERS. PLASTIC BAGS OR OTHER CONTAINERS 
WHERE CONFINEMENT MAY OCCUR. 

c. DIRECTIONS FOR DEACTIVATION AND DISPOSAL OF "GREEN" PARTIALLY 
SPENT RESIDUAL DUST 
Confinement of partially spent residual dust. as i". closed conlainer. orcoUection and 
storage ollargo quantities of dust may result In a fire hazard. Small amounts 01 hydrogen 
phosphide may be given off from traces of unreacted aluminum phosphide, and 
confinement of the> gas may result in a flash. 
Prior to disposal, ;, IS necessary to furtller deacllvate partially spent residue following an 
,ncomplete exposure time or following • fumigation which h.s produced large 
quantities of partially spent material. You mUlt use either tile wet or dry method 
described below. 
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a. Dlspotel of UN REACTED or PARTIALLY REACTED FUMITOXIN baga: (From .plll., 
I.aklng canl or other .ourell). 
Unreacted or partially reacted FU ... ::TOXIN bags are acutely hazardous. Improper 
disposal of Ihls product Is a violation of federal law, If this producl cannot be 
disposed of by ordinary use or according to Ihe instructions that follow. conlact your 
state pesticide or environ menial control agency or the hazardous waste representa
tive at the nearest EPA regional office for guidanca. Do nol contam;"ate water by 
disposal. 

Some local and state waste disposal regu!ations may vary from the following 
recommendations. Disposal procedures should be reviewed with appropriate 
authorities 10 ensure compliance with local regulations. 

FOR SPECIFIC INSTRUCTIONS. SEE "SPILL AND LEAK PROCEDURES" FOUND 
ELSEWHERE IN THIS MANUAL. 

b. Dllpolal of FUMITOXIN nag. Followlnll a SpacI Fumlgallon: 
1. Genera.: 

If properly exposeq, the bags remaining afler a fumigation will conlain a grayish 
while spenl. nonhazardous wasle and will conlaln only a small amounl of 
unreacted aluminum phosphide. However. residual dusl from Incomplelely 
exposed bags (See "EXPOSURE GUIDE" found elsewhere In Ihls manual) will 
require special care. Confinemenl of partlafly .pant bags. as In a closed container 
may reluilin a fire hazard. Small amounts of hydrogen phosphide may be g"en 
off from Ihe unreacled aluminum phosphide. and conflnemenl of Ihe gas may 
resullin a flash. Unless It can be delermlned with certainly thai the bags are Ipent. 
they must be deactivated 81 delcrlbed below prior 10 disposal. 

2. Da..,lI.allon of FUMITOXIN Baga: 
The melhods below may be U'ed for deacllvallng used or unused FUMITOXIN 
bag' regard Ie .. of lhe e.lenl to ¥thlch Ihl aluminum phOlphldl h .. d..,ompoltd. 
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s. Dry Deacll_.llon: 
Collect bags and place Ihem Inlo a well ventilalad holding container such as 
wire cage used for other hydrogen phosphide fumigants or other similar 
devices. Store the bags In one L. these oBvlces unlll the bags are spent. 
Unused or partially spant 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 thai they are not carried away by the wind. 
Dry deactivation Isthe recommended procedure for unused or partially spent 
bags. If in doubt, as to whether the begs .re 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 shc."uld be out of doors in a relative 
isolated area protected from rain. 

b. Wet Deactl_allon - Method One: 
Fill an appropriate sized container with water a few inches from the top. 
Submerge bags for 36 hours. A metal grid works well to keep bags submerged. 
Do not cover container. Wear approprigte respiratory protection. This should 
be done outdoors. The water may bJ disposed of In a storm sewer or by 
pourir.g it out on the ground. 

c. Wet D.lcll_lllon - Method Two: 
Fill an appropriate sized metal container 2/3 full with water. For each gallon of 
water add 1/4 cup o! low sudsl~\1 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 <"ontainer as the water is stirred. Wear appropriate 
respiratory prote,;;lon. DO NOT COVER THE CONTAINER AT ANY TIME. 
This should be (Jane outdoors. 

c. Disposal Procedure., 
In open areas, small amounts (u~ to 7.0 kg) olthe spent bags may be disposed of on 
site by burial olthe bags or by opening the bags and spreading the dust overlhe land 
surface away from inhabited buildings. 

Spent bags may r;lso be collectee and disposad of at a sanitary laMlill, approved 
pesticide incinerator Of )~her appoved sites or by other procedures approved by 
federal, state and loea: ':'h;",orities. 

Do not dispose of d.J~; i'I cl toilet. 
Dispose 01 waterldust ,,".tur~ :slurry) (with or without preliminary pouring out of 
excess water) in a sanitary landfill or ~ther 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 conIine partially spent bags or slurry In closed containers such as closed 
drums or plastic bags. 

d. Dllpolal of Clnt: 
Dispose of cans in a sanitary landfill or by other approved state or local procedures. 

XIX. SPILL AND LEAK PROCEDURE 

A. TABLETS AND PELLETS 
1. HANDLING SPILL 

A spill, other t~an"ccldentaltoappllcallonornormal handling may produce high 
levels 01 gas and, therefore, aHending paraonnel mull wear SCBA when the 
concentration of hydrogen pho.phlde gl. I. unknown. Other NIOSH/MSHA 
approved respiratory protection may be worn If the concentration II known. Do 
not use waler at any lime to clean up a .plll of FUMITOXIN •. Water In contact with 
unreacted tabletl or pellet. will gr.atly accel.rate the production of hydrogen 
pho.phid. gl. which could mull In atoxiC andlor fir. hazard, We .. dry gloves 01 
cOllon or other .ullibl. mal.rlal when handling aluminum phO.phld •. 

a. Return all Intact aluminum fl.lkl to cardboard casea or other suitable 
peckaglng which hal been property markad according to DOT regulations. 
Notify consignee and Ihlpper of damagad casel. 

b. If aluminum flalkl have been puncturad or damaged 10 al to leak, the 
container may be temporarily repalrad with aluminum tape or Ihe FUMITOX
IN. may be transferred from the damagad flaskl to a sound metal container 
which should be sealad and proparty labeled as alu ..... lnum pholphide. 
Transport the damagad containers to an area lultable for peltlclde storage for 
Inspactlon. Contact Peatcon Syslems, Inc. for further Instructions. 

c. If a spill hal occurred which II only a few mlnutel old, collect the tablets and 
pellets and place them back Into the original flasks, If they are Intacl, and 
stopper tlghlly. Place the lablets and pellets In a lound metal conlalner If the 
original flaskl are damagad. CAUTION: These flalkl may flesh upon opanlng 
at a later date. 

d. If the age of the spill II unknown or If the tabletl or pellets have been 
contaminated with Boll, debriS, water, etc" gather up the spillage and place It 
Into small open bucketa having a capacity no largerthan aboull gallon. Do not 
add more than one flalk of spillage material, 1 to 1.5 kg (2 to 3 Ibl.) to the 
bucket. If on-lite, wet deactivation II nol feallble, these opan containers 
should be transportad In open vehlclel 10 a lultable area. Wei deaclivallon 
may be carried out al described away from Inhabltad buildings. Alternatively, 
amallamount of spillage from 4to 5 fleskl (4 to 8 kg, 9to 18Ibl.) may be spread 
out In an open area to be deacllvatad by atmoapherlc mollture. 

2. PROCEDURE FOR WET DEACTIVATION OF SPILLS 
a. Deactlvallng solution Is prepared by adding the appropriate amount of low 

audslng liquid detergent or surfactanlto water In a drum or other lultable 
container. A 2'110 solution or 4 CUPI In 30 gallonl Is recommended. The 
container should be filled with deactivating lolutlon to within a few Inches of 
the top. 

b. The tablets or pellets are pourad Ilowly Into the deactlvallng lolutlon and 
stirred so as to Ihoroughlywetall of the FUMITOXIN. Thll must be done In the 
open air. FUMITOXIN tablets or palletl Ihould be mlxad Into no Ie .. than 
about 15 gallonl of water-detergentlolullon for each case of Ipillad material. 

c. Allow the mixture to Itand, with occaalonal IlIrrlng, for atlealt 36 hours. 
d. Dispose of the Ilurry of deactlvalad material, with or without preliminary 

decanllng, at a sanitary landfill or othar lultable lite approved by local 
authorltlel. Where permllllble,this .Iurry may be poured out onlo the ground 
or Into a storm sewer. 

CAUTION: Wear appropriate ra.plratory protection during wet deactivation 
of unexpolad FUMITOXIN •. Never place pallets, tablet., or dUltln a closed 
container luch as a dumpster, sealed drum, plaltlc bag, etc., al flammabla 
concenlratlon can davalop and a fla.h ~f hydrogen pho.phlde ga. I. likely to 
occur. THE EPA HAS DETERMINED THAT PROPER DISPOSAL OF ALUMI
NUM PHOSPHIDE WILL CAUSE NO UNREASONABLE ADVERSE EFFECTS 
TO THE ENVIRONMENT. 

FOR ASSISTANCE CONTACT: 

PIITCON IVlTlUI, INC, 
5511 CAPITAL CINnll DIIIVI, IUITl302 

RAUIGH, NC 27_, UIA 
TlLEPHON!: (11') .... asoo 

fAX: (11') .... 2111 
or 

CHEMTREC (800) 424-9300 
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B. BAGS 

1. Gen.,.1 Handling: 
A spill other than Incidental to application or normal handling or punctured 
containers. can produce high levela of gaa and, therefore attending personnel 
must wear a SCBA or its equivalent when concentration of hydrogen phosphide 
gas is unknown. II the concentration Is known, other NIOSHIMSHA approved 
respiratory protection can be worn. Wear dry gloves 01 cotton or other sultr~le 
material when contact with the powdered formulation Is likely. 

2. Dlmag. to Fiberboard C_: 
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. 

3. Le.klng Can Proc:edurft: 
II cans have been punctured or damaged causing a leak, the product may be 
immediately used or the container may be temporarily repaired with aluminum 
tape. The FUMITOXINe bags may be transferred from the damaged can to a 
sound metal container which should be sealed and properly labeled as aluminum 
phosphide. or it may be deactivated and disposed 01. Refer to deactivation and 
dispoul method lound In this manual. Transport the damaged containers to an 
area suitable lor pesticide storage lor Inspection. Further Instructions and 
recommendations may be obtained, II required, from Pestcon Systems, Inc. 
Handle empty damaged containers es described under "Disposal 01 Empty 
Cans:' 

4. Spill Pr"".durft: 
Since the formulation is placed In small, tough paper bags. spill will be either bags 
or a small quantity 01 powder spilled from a punctured bag. Consequenlly, spills 
are not likely to constitute a frequent probtem. 
Do not flush spillage down drain with water. DO NOT use water at anytime to 
clean a spill. Water In contact with un reacted FUMITOXIN bags will rapidly 
accelerate the production of hydrogen phosphldeges and could cause spontane
ous ignition of the gas. II bags have lust been spilled and have not been 
contaminated by other materials, collect the begs and use them or place them into 
a sound metal container and 8eal it or deactivate and dispose of them. II possible 
use immediately. CAUTION: AN IGNITION MAY OCCUR WHEN THESE CON
TAINERS ARE OPENED. II the spill Is more than a few minutes old or has been 
contaminated with water. gather it up and place it Into an open top can and 
deactivate It Immediately. II on-.ite deactivation Is not feaSible, these open 
container. should be transported In open vehicles to a suitable area awey from 
occupied building. Wet or dry deactivation may then be carried out. See 
deactivation Instructions found elsewh,r. In this manual. 

FOR ASSIS r ANCE CONTACT: 

PESTCON SYSTEMS, INC. 

5511 CAPITAL CENTER DRIVE, STE. 302 
RALEIGH, NC 27606, USA 

TELEPHONE: (919) 8511-2500 
FAX: (919) 8511-2155 

OR 

CHEMTREC (800) 424-9300 

-----~ . 
.. -~ 

XX. LOCAL EMERGENCY PHONE NUMBERS 

LOCAL EMERGENCY PHONE NUMBERS: 

OCT 1 0 1f11Jt 

NAME OF PERSON IN CHARGE OF SITE: 

ADDRESS: ___________________________ _ 

TELEPHONE NO.: ______________________ _ 

FUMIGATION DATE: ___________________ _ 

START: ______________________ _ 

OPEN: _____________________ __ 

AERATION COMPLETE: ________________ __ 

REVIEWED LABEL WITH: 

NAME: _____________ SIGNATURE: _________ _ 

NAME: ___________ SIGNATURE: ________ _ 

NAME: ___________ SIGNATURE: ______ _ 

NAME: ___________ SlGNATURI: ________ _ 
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• 
XxI. NOTE TO PHYIICIAN ,!'------------------..., 

WI! RECOMMEND THAT YOU GIVE YOUR COMPANY PHYSICIAN 
ANDIOR THE EMERGENCY CENTER CLOSEST TO THE JOB SITE A 
COpy OF THIS PAGE: 

Nole 10 Phyalelan: 

Aluminum phosphide In lablels, pellell and bags react wllh moisture Irom the air, 
water, acid. and many olher IIquldl to release hydrogen phosphide (phOlphlne) ga9. 
Mild exposure to Inhalation cau_ malaise (Indellnlte leellng ohlckness), ringing 01 
ears. latigue, nausea, and prellure In the chelt which I. relieved by removal to Iresh 
air. Moderate poisoning causes weakn ... , vomiting, pain just above the stomach, 
chest pain, diarrhea and dyspnea (difficulty In breathing). Symptoms 01 severe 
poisoning may occur within a lew houra to several days, resulting In pulmonary 
edema (liuld In lungs) and may lead todlnlness, cyanosis (blue or purple skin color), 
unconsciousness, and death. 

In sullicient quantity, phOlphlne allects Ihe liver, kldneys,lungs, nervous system, 
and Circulatory system. Inhalation can caule lung edema (liuld In lungs) and 
hyperemia (lluid In brain). I~.tlon can cautelung and brain symptoms but damage 
to the viscera (body cavity organs) Is more common. Phosphine poisoning may 
resuilin (1) pulmonary edema, (2) liver elevated serum GOT, lDH and alkaline 
phosphatase, reduced prothrombin, hemorrhage and jaundice (yellow skin color) 
and (3) kidney hematuria (blood In urine) and anuria (abnormal lack 01 urination). 
Pathology II characterized 01 hypoxia (oxygen dellclency In body tissue). Frequent 
exposure to subacule concentrations over a period 01 days or weeks may cause 
poisoning. Treatment Is symplomatlc. 

The following mea.urea ar~ luggesled for UIO by Ihe physicians In accordance 
with their own judgment: 

In Its milder lorms, symptoms 01 poisoning may takesome time (upto 24 hours) to 
make their appearance, and the following Is suggeated: 

1. Give complete rest lor 1-2 daya, during which the petlent muat be kept quiet 
and warm. 

2. Should Ihe patient suller Irom vomiting or Increased blood lugar, appropriate 
.olutlon. should be administered. Treatment wllh oxygen breathing equipment I. 
recommended as I. the admlnlslratlon 01 cardiac and circulatory stlmulanls. 

In case 01 severe pOisoning (Inlen.lve care unit recommended): 

1. Where pulmonary edema II observed, Iterold Iherapy .hould be considered 
and close medical 8upervlslon I. recommended. Blood tranllUllon. may be 
necesaary. 

2. In ca.e 01 manllelt pulmonary edama, venesection .... ould be performed under 
veJn preuure control. Heart GlycOildes (I. V.) (In can 0' hemoconcentrallon, 
venelectlon may re.ult In Ihock). On progreulve edema 01 lung •• Immediate 
Intubation with a con.lant removal of edema lIuld Ind oxygen over-preuure 
re.plrillon, .s welle. any mea.ures required lor ahock treatment. In coae 0' kidney 
lallure, extra-corporeal hemodlatyals II n_ry. There II no lpecilic antidote 
known 'or thl. polaonlng. 

3. Mention should be mlde here 01 suicidal attempll by taking solid phoaphlne 
by the mouth. Alte"wallowlng, emptying olthestomach by vomltlng,llu.hlng 0' the 
stomach wllh diluted pota •• 'um permanganateaolutlon or laolutlo" 0' mlgneslum 
peroxide until 'Iulhlng liquid cea_ toameil 01 carbide. Thereafter, aplycarbomedl
clnalil. 

PEITCON IVlTlMI, INC. 
5511 CAPITAL CENTER DRIVe. BTE. 302, RALEIGH, NC 27808 

TELEPHONE: (811) fl5.2S00 FAX: (Ill) 16t-21116 

~-------- ---- -

J 

XXII. SAMPLE INDUSTRIAL HYGIENE MONITORING LOG 

1. SITE LOCATION: ____________________ _ 

; 

2. DATEITIME FUMIGATION STARTED: ______________ _ 

3. WEATHER CONDITlON(S): __________________ _ 

DATE TIME lOCATION P.P.M. INITIALS 

; , 

Ti~·,~-~-~··~r Ie n 
~. 

ft ...... 

U\l1 • ,.v 

.Ib,.. :=-. ~··t:i·:c:-,~~;~f'ti~ 
v=. ;~ 

. . 

.. 

. . 

. 

4. FUMIGATION COMPLETED: DATEITIME: _____________ _ 

5. AERATION COMPLETED: DATIITIME: _____________ _ 

e. IIGNED: 



" . 

XXIII. SAMPLE SAFETY TRAINING GUIDELINE: 

Check the appropriate box .. below, 1111 In your name, address, phone number. remoye this 
page and return to your Instructor. 

1. Chemical and Phy' ,cal Properties 01 FUMITOXIN" lumlgants ....•...•••..••.•.•.• 0 

2. "Oeneral S.lety R&<;()nImlndatlons ............................................... 0 

3. Resplratc.ry Protection 
Requirements ...................................................... 0 
ProperUse ........................................................ 0 

4. Detection Equipment • • . 
Requirements .... : ................................................. 0 
ProperUse ........................................................ :J 

5. Applicator/Worker Exposure 
Limits .............................................................. 0 
Monitoring ......................................................... 0 

6. Placarding ..................................................................... 0 

7. Aeration ••.•.••••...•.•.•••.••.•....••••...••••••...••..•••••.••.•.•..•........ 0 

8. Disposal of Resldu.. .. ......................................................... 0 

9. FUMIGATION TRAINING (Including but not limited to the following Items) 
Firm Storagl ...................................................... 0 
Vertical Storage ................................ : ................... 0 
Flat Storage.. . .. .. • .. .. .. . .. .. . . . . . . . .. . . .. . . . . .. . . .. . .. .. . . .. .. ... 0 
Truckl, Vans, etc. .. ........ ; ....................................... 0 
Small Enclosures ................................................... 0 
Milia, W.rehou .... etc. .. ........................................... 0 
Barge ............................................................. 0 
Railcar ............................................................ 0 
B .. hl .... Supera, etc. .. ............................................ 0 
Fuml-SI .. ve dUlt retainer ........................................... 0 
Rodent Burrow ..................................................... 0 
Shlphold ........................................................... 0 

Date: _____________ Time: ____________ _ 

M .. tlng Name: _____________ . __________ _ 

Instructor: _______ . ___________________ _ 

Name: ____________________________ __ 

Addr .. " ____________________________ _ 

Phone:. __________ _ 

Comments: ________________________________________ _ 

Signature: ------... --~-'2X'"-----------40 


