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TOXIC HYDROGEN PHOSPHIDE (PHOSPHINE, PH3 GAS) 

For retail sale to and use only by Certified Applicators for those uses 
covered by the applicators certification or persons trained in accordance 
with the attached product manual working under the direct supervision 
and in the physical presence of the Certified Applicator. PhYSical 
presence means onsite or on the premises. Refer to Pestcon Systems. 
Inc. Applicator's Manual for complete instructions forthe safe use of this 
product. 
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.1. INTRODUCTION 
A. History: _ 

Pes Icon Syslems. Inc. was the lirst to create and implemenl a "SAFE PRACTICES 
POLICY" lor agricultural fumigants. We've been inyolved in the field 01 insect control lor 
over half a century. This applicators munual prOVides information and gives detailed 
ins,ructions on how to apply this product safely. Before using. read and follow all 
precautions and directions on the label and in labeling. If you have any questions, please 
contact Pestcon Systems. Inc .• 5511 CAPITAL CENTER DRIVE. STE. 302. RALEIGH. 
NC 27606. TELEPHONE: (919) 859-25rO - FAX: (919) ~59-2155 

II. CHEMICAL AND PHYSICAL PROPERTIES OF 
FUMITOXIN" FUMIGANTS 
A. Chemical formula for hydrogen phosphide is PH3 or H3P, 
B. FUMITOXIN fumigant's active ingredient pure, finely ground aluminum pnOSpnlCJe, 

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 inertlng agents to reduce fire 
hazards. The pungent smelling ammonia gas serves as an initial warning agent, and 
begins to develop Immediately UPOll opening. 

0, FUMII· ...... XIN IS prepared In the form of tablets, pellets and bags. 
E. Upon exposure to air, FUMITOXIN tablets and pellets begin to react slowly With 

atmospt"ierlc mOisture to produce small quantities of hydrogen phosphide (phosphine) 
gas. ThiS reactIOn gradually accelerates and then tapers off again as the aluminum 
phosphide decomposes. Bags begin to release hydrogen phosptllde (phosphine) gas 
Immediately upon exposure to all. 

F. The rate of decomposition of the tablets, pellets, and bags varies depending on the 
moisture and temperature. For example, wher"l moisture and temperature of the 
fumigated commodity are high, decomposition may be complete in less than 3 days. 
However, With ambient temperatures lower than 15 degrees C (60 degrees F), grain 
mOisture lower than 10% or relative humidity lower than 25°ID, decomposition may 
require 5 days or more. Bags may require 7 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 rese~lable, seamless aluminum flasks WhiCh contain approxI­
mately 100 tablets, or targer flasks 01 approximately 500 tablets each. 

H. Pellets are sphencal In shape, approximately 3/8 of an inch in diameter, weigh 
approximately 06 grams. and release 0.2 grams of hydrogen phosphide. They are 
packaged 10 reseal able aluminum lIasks containing approxImately 1.660 pellets or 
larger flasks contalntng approximately 2,490 pellets each. 

I. Bags are packaged In tins of 6,10 or 100 bags each and in drums of foil pouches 013. 6. 
and 10 bags per pouch for a total of 300 bags per drum. Each bag IS approximately 3 
Inches by 31nches and contains 34 grams of 55% aluminum phosphide. Bags release 11 
grams of hydrogen phosphide when exposed to atmosphenc conditions. 

FUMITOXIN aluminum phosphide bags allow for the marketing of aluminum phos­
ptHde, ammOnium carbamate 2nd paraffin In granular form. The paper bag IS an Integral 
part of thiS concept and shOUld never oe torn open during lurnlgatlon. Once the 
hermetically sealed tins or the fOil packaging is opened, the bags Will begm to release 
hydrogen phosphide. 

J, Alter decomposition, FUMITOXIN leaves a grey-white powder composed almost 
entirely at non· pOisonous al ... mlnum hydrOXide and a small amount of unreaeled 
aluminum phosphide. ThiS IS not considered a hazardous waste. The slight trace of 
aluminum phosphide decomposes when raw commodities are moved. FollOWing space 
tumlgatlon and tumlgallons of processed foods, this powder may be disposed ot as 
outlmed 10 "Directions tor Disposal of Spent Residual Dust." 



III. STORAGE OF FUM,TOXIN ALUMINUM PHOSPHIDE PRODUCTS 
A. Siore in fI dry, well ventilated area, away from heat and under lock and key. Keep away 

from irresponsible people and children. Post as Q pesticide storage area. Do not 
contaminate water. food or feed by storing pesticides in the same arca used to store 
ttlese commodities. 

B. Do nol store tn buildings where humane. or domesl;c animals reC::(Jc. 
C. FUMITOXIN tablets and pellets ar~ supplied 10 relc1tively gas t:~nt resealablp aluminum 

flasks Do nol expose the product to a:mospher': mois~ureany longer than is necessary 
A~st:al Ilgtllly before returning flasks to slon:tge; mark the flask opened and part,ally 
used. 

O. FUMITOXIN bags that afC supplied in lins are non-resealable and must be completely 
used when opened 

FUMITOXIN bags that are supplied In metal drums do not have to be completely used as 
long as the bag IS not remo\led from the foil pouch or the tOil pouch is not opened 
Relf,o .... e the rlllmber of pvuches required and reseal the metal drum. 

E. The shelf life of FUMI rOXIN IS virtually unlimited af long as the containers are kept 
Ilgnlly sealed 

IV PRECAUTIONARY STATEMENTS 

A. Physical and Chemical Hazards 
AI~jm,nurn phosphide tablels, pellets, bags. and partially spent dust will release 
hyCrogen phosphide I' exposed to mOisture from Hie aIr or I'll comes into contact With 
..... iller, aCids and many other liqUids. Piling of tablets. pellets, bags or dust from their 
fr(:lgmenlatlon rnay cause a temperature inC"ease and confine Ihe release of gas so that 
l'Jflltlon could oCC'lr 

11 ,s recomme'\t . .!cd that you open aluminum phosphide products In open air or near a fan 
..... 111Ch ex hat sts outside Ifnmediately. Never open in a flammable atmosphere because 
on rar,. (Jet.: .Is:ons It miJY flash When opening, point the container away from Ule face 
ilfld Dony hese precautions will also reduce the applicators exposure to hydrogen 
rJ~;Osp.'1lc!e ,10sphlnej gas 

PUf'_' ~lyrJr, 19l"'l1 ~Jsphlde (ph(~;,phlne) gas IS practict~lly Insoluble In water. fats and oils, 
ar'Ll IS ~t.lt)le ,jf norrnai f·::,.'gation temperatures. However, it may react With certalO 
mctals an.j (. .Iuse CCir'0SI0P eSl)ecially at nIgher temperatures and relaltve humIditIes 

fAcIalS .,uch as copper. b,as~ and other copper alloys, and precIous metals such as gold 
df1'J '.,.I .. t-' 3"! susceptible to corrOSion by phosphme. espec,ally at tugh temperatures 
drHJ r"lunl 'J,' I Thus Items suCh as small electriC motors. smoke detectors. brass 
~prln~IL'r heiJ·js. ballenes clnd battery chargers, forklifts, temperature mOnitOring 
syslems. eleCI"! al s ..... ltch gear. communication deVices. computers, calcutators, 
wdkhes. and oHler electroniC eqUipment should be protected or remo\led before 
lurn,yatlon Hfdrogen phosptllde will also react With certam rnetall';: !"alts and. 
!reretore, senSitive Items ;;uch as photographic film, copying pap..:rs and some 
lnorgilnlC plgrnents. etc should not be exposed. 

B. Hazards to Human and Domestic Anlm.l, 
DANGER FUMtTOXIN labtp.ts, pellets, bags or dust can be f<lIall' swallowed. Do not get 
Ir' eyes, on skin ur on clothmg Do not eat, dTink or smoke whde handling aluminum 
pnosphlde fumIgants When a sealed container 15 openad, aJlowmg material to come '" 
(<)r1tacl With mOisture. water or aCids, to)(IC phosphine gas Will be released. " a garliC 
cJor IS detected, refer to section on Uldus!flal Hygiene Man !oong for appropnah. 
1T10r1llOrl(lg procedures Pure phosphine gas IS odorless. :'Ie odor is due to a 
,ontamlflant Since an odor may not be detected under c::::;i,t:1I ~Ircumstances, the 
abspnce of ganlc odor does not mean that phosphine gas IS absent Observe proper 
applicdtlcn, aerallon, reentry and dlsposa: procedures speCified elsewhere In the 
labeling to prevent overexposure 

C. Statement of Pr.cllcal Tre.tment 
Symptums of o .... erexposure are headache, dIZZIness. nausea, difficult breathlflQ, 
vomiting. and diarrhea In all cases of overexposure get medical attention Immediately 
Take .... Ictlm to a doctor or emergency treatment facility 
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1. II exc ••• '.~ _ount. olga. from aluminum pho.phlde ar. Innaledo 
Get exposed ~ "rson to Ire.h air, Keep warm and make sure person can brealhe Ireely. " 
breathing has slopped, give artificial respiration hy mouth to mouth or :'lner ,.leans of 
resuscitation. Do rot give anything by mouth to an unconscious person. 
2. II aluminum pho.phlde pellel., tablet. or powder er. ,."'owed: 
Drink or administer one or two glassl~s of water and induce vomiting by touchmg back of 
throat wit'" finger. or if available administer syrup of ipecac. Do not give ar.ything by 
mouth if victim is unconscious or nvt alert. 
3. II powd.r or grenule. 01 alumInum pho.pbld. gel on .kln or clothl"g: 
Brush or shake material off clothes in a well ventilated a'ea. Check that all pockets and 
cuffs are empty. Allow clothes to aerate in a ventilated area pflor to laundering Do not 
leave contamrnated clothing in occupied andlor confined areas such as autom"'"'t:)lles. 
vans. motel rooms. etc. Wash contaminated skin thoroughly With soap and walvr. 
4. If du.tlr ..... pellet., tablet., or bag. g."n .y.s: 
Flush with pltmty of watrr. Get medical attention. 

V. SAFETY RECOMMENDATIONS 
1. Carefully read all labeling and folio':' instructions explicitly. 
2. Never work alone when applying fumigant from v.ithin an p.nclosed area 
3. Never allow untrained personnel to apply FUMITQXIN" tablets, pellets or bags 
4 It is preferable to open container in open air or near a fan th",t exhausts outside 

Immediately. NEVER OPEN IN A FLAMMABLE ATMOSPHERE. 
5. Do nOt allow FUMITOXIN products or dust to contact liquid water or pIle up 
6. Dispose of empty container, spent bags, and spent residual dust. in a proper 'Tlanner 

consistent with the label instructions. 
7. Post ""ANGER" signs on fumigated areas . 
8. Notify appropriate company ernployeesand provide relevant safety informatIon to local 

officials annually for use in the event of an emergency. 
9. Hydrogen phosphide fumigants are no' to be used for vacu\.'m fumigations 

10. Exposure to hydrogen phosphide must not exceed the 8 hour TWA 01 0.3 ppm dunng 
application or a maximum concentration of 0.3 ppm after application IS completed. This 
Includes re-entry into a structure. 

11. Fumigated finished loads and leeds must be aerated 48 hours prior to ollerlng to the end 
conlumer. 

12. TranSfer of a treated commodity to another site without complete aeration (down 100.3 
ppm maximum) is permissible provided the new site is placarded. 

13. Keep contaIner sealed and intact until ready to begin applying fumIgant. 
14. Use all bags from opened tins or foil pouches, drums can be resealed. 
1S.0SHA recommen~s that exposure screening of employees be conducted to detect 

Impaired pulmonary function. OSHA recommends that any employee developing the 
above condition be referred for medical attention. 

. j NIOSH/MSHA respiratorY' protection must be available at the site of applicatIon when 
applYing fumigant from within an enclosed area Respiratory protectIon need not be 
available for uses such as outdoor application. 

17. Wear d,y gloves 01 cotton or other appropriate material when applYIng FUMITOXIN 
talolets aod pellets. 

18 Do not fumi\'ate when commodity temperature is below 40" F 15' C) 
19 During trar-ster and processing of unaerated commodities, workers must not be 

exposed :0 levelS 01 hydrogen phosphide above 0.3 ppm. 
;Jf) It IS rec.ommended to aerate contaminated clothing in a lItell ventilated area prIor to 

waShIng. Check t:'at all pockets and cutis are empty 
21. Protect copper, silver, gold and their alloys from corrosive exposure to hydrogen 

phosphIde. 
22. Pellets, tablets, andlor llags, or their reacted reSidues must not come mto contact With 

any processed lood with the exception that both CO" be added d"ectly to proc .... d 
bra .... ric., m.a, and Corn grit. used in the ma"ulacture of beer. 

23. Do not re·use alurr,;num phosphide containers for any purpose other than recycling or 
reconditioning. 
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VI. RESPIRATORY PROTECTION 

A. WHEN RESPIRATORY PROTECTION MUST BE WORN 
N.OSH/MSHA approved respLratory protection must be wor~ dunng exposure to 
concentrations In exceSS of permitted limits or when concentrallons are unknown, 

B. PERMISSIBLE GAS CONCENTRATION RANGES FOR 
RESPIRATORY PROTECTION DEVICES 
A NIOSH/MSHA approved. full face gas mask. hydrogen phosph,de camster comb·na· 
I,on may be used at levels up to 15 ppm or to escape from levels up to 1500 ppm. Above 
thiS level or In situationS where the hydrogen phosphide concentration IS unknown, a 
NIOSH/MSHA approved. self-contalOed breathing apparatus (SCBA) or Its eqUivalent 
muSI be useO The NIOSH/OSHA Pocket GUide. 8-85. DHEW/NIOSH 78·210.I,sts these 
and other types of approved respirators and the concentration limits of which th3Y may 
De used 

C. REQUIREMENTS FOR AVAILABILtTY OF RESPIRATORY PROTECTION 
Respiratory protectIOn must be available at the site of apr,hcatlon In case It IS needed 
..... hen appiling FUMITOXIN~! tablets, pellets, and bags from wlthm the structure being 
fumigated An appro...,ed full face gas mask, phosphlOe canister combination or self· 
contained breathing apparatus (SCBA) or its eqUivalent must be available at the 
application site If SCBA or ItS eql,jvalent IS not available at the application site, It must 
be available locally, for example, at a tire station or rescue squad 

VII. 

Respiratory protection need not be available for applications from outSide the area to be 
fumtgated such as addItIOn of tablets or pellets to automatic dIspenSing deVices, etc. If 
exposures above the permitted Itmlt Will not be encountered. 

RespIratory ~rotectlon need not be available for outdoor applications. 

C If mon1tor,ng eqUipment IS not available on a farm and applIcation cannot be done 
from ou~slde the st~ucture, an approved canister respirator must be worn dUring 
appllcatlo~ from Within the enclosed Indoor area 

GAS DETECTION EQUIPMENT 
There are several reliable deVices marketed One type IS the hand pump when used In 
conJunC!lon With appropriate detector tube. They are portable, Simple deVices and do not 
require IntenS've training or elaborate SUPPOrtlO9, equipment to operate Furthermore, 
!ney are Inexpenslliely adaptable to remote monItoring procedures and wdl measure 
concentration':. of hydrogen phosphIde In aIr In trace amounts on up Use instructions are 
enclosed wltn each purchase Consult YOur local supplier of such eqUipment or contact 
Pestcon Slste·ns, Inc for more InformatIOn 

VIII. APPLICATOR AND WORKER EXPOSURE 
A. H~DROGEN PHOSPHIDE EXPOSURE LIMITS 
ExiJosure to rydrogen phospnlde must not exceed the 8 hour TWA of 0 J ppm for 
applicators a~j workers during application. Application IS defined as the time penod 
co .• erlng the openlr.g of the first contamer, applYing the appropriate dosage of fumigant 
a"1d Clos:ng liP the site to be fumigated. All persvns In the treated sIte and," adjacent 
"'dO')r areas are covered by thiS exposure standard 

AHer a;:. pi ,cat ')n <; completed worker or applicator exposure must not exce6'd 0 3 ppm 
~ax,rr,um co~·.::entratlon Such exposures may occur because of leak.age Into enclosed 
a'e.:1S from !ur'llgatll)n sItes. during reentry or dUring transfer of unaerated commodIty 

8. APPLICATION OF FUMIGANT 
Dppendlr'l upon temperature find humlolty, FUMITOXIN· tablets, pellets, and bags 
release hy-drogen phosphide gas slowly upon exposure to mOisture frorn the air ThiS 
~elease IS ofter 510"'" enough to permit 8Jpllcator to depOSit fumigant In the deSired are~s 
;Jnrj then "aca:e the premises Without significant exposure to the gas If the fumigator 5 
~ .. pOsure exceedS the 8 hour TWA of 0 3 ppm, approved respiratory protection must be 
,,"om Gas con:::entratlon measurement!. for !.afety purpo!.e!. mu!.t be made uSln9 low level 
detecto~ tubes or other SUitable low level detection eqUIpment See the "Industrial 

Hygiene Monitoring Section:· Information on hydrogen phosphide (phOsphine). PH3) 
detector tubes may be obtained from Pestcon Systems. Inc. 

C. LEAKAGE FROM FUMIGATED SITES 
Hydrogen phosphide is highly mobile and given enougt time may penetrate seemingly 
gas-tlg.,t materials such as concrete and cinder block. Therefore. adjacent, enclosed 
areas likely to be occupied should be examined to ensure that slgnlfit;anl 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 until the level of hydrogen 
phosphide gas is 0.3 ppm or below. The area or site must be mC''li!ored to ensure that 
liberation of gas from the treated commodity does not result in the development of 
unacceptable levels of hydrogen phosphide. Do not allow reentry Into treated areas by 
any person before this time unless protected by an approved respirator. 

E. HANDLING UNAERATED COMMODITIES 
FollOWIng the reqUired exposure time for fumigation, transfer and processing of. treated 
commOdity prior to complete aeration is permissible, however, workers must not be 
exposed to hydrogen phosphide in eXCesS of the pdrmltted exposure limIts. 

F. INDUSTRIAL HYGIENE MONITORING 
It IS recommended ,hat hydrogen phosphide exposure be documented m an operation log 
or manual for each site and operation where exposure may OCClIr. The purpose of thiS 
mO~ltoring IS to prevent excessive exposure and to determme when and where 
respiratory protectIon IS required. Once exposures have been adequately charactenzed, 
subsequent monitoring is not routinely required. However, spot Checks should be made 
occasionally, especially if conditions significantly change or If an unexpected garlIC odor 
IS detected. If monitOring shows that workers are exposed to concentrations In eXCess of 
the permitted exposure limIts, then engineering controls (such as forced air venttlatlOn) 
and/or appropriate work practices should be used where pOSSible to reduce exposure 
below permitted limIts 

fX. USE PATTERNS -INSECTS 
Hydrogen Pho.phl~e: 
Hydrogen phosphide, more commonly referred to as phosphine, IS a colorless gas which 
IS tmoc to Insects, h>Jmans, and other forms of animal hfe. It IS very mObIle WIth a high 
vapor pressure. Thus, the penetrating capability of hyd.ogen phosphide IS great. The 
combination of high molecular activity, vapor pressure ci".J tOXICity to Insects at 10'N 

dosages accounts for its Wide acceptance as a fumigant. 

FUMITOXIN has been found effective agamst the follOWing storeO products insects and 
tnclr pre-adult stages - that IS, eggs, larvae and pupae. 

almond moth 
AngoumQls graIn moth 
bean weeVil 
cadelle 
cerEalle1f beetle 
cIgarette be~tle 
confu~ed flout beetle 
derfT''''stld beetle 
dn .rUlI beetle 
dr, frUit moth 
European graIn mot,' 

flat grain beetle 
frUit fly 
granary weevil 
grl3'ater wax moth 
hairY fungus beetle 
heSSian fly 
Indian meal moth 
Khapra beetle 
lesser grain borer 
maize weeVil 
Mediterranean 

flour mot" 

pink bollworm 
raisin moth 
red f,'JlJ' ~eetle 

flte Neevil 
pei" weeVIl 
rusty grain beetle 
saw· toothed gram beetl~ 
SPider beetle 
tobacco moth 
yellow meal worm 
Afrlcanlzed and hor.eybee 

Infpsted With tracheal mites 

Althougn It IS pOSSible to achIeve total control 0' the listed in!9ct pests, thiS IS frequer.tI)' 
not realized In actual practice Factor .. contributing to less than total control. re leak.s, 
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poor gas d '1trlbution. unfavorable exposure conditions, etc. In (Iddition, some insects are 
less suscepllble 10 hydrogen phosphide Ihan olhers. II mnximum conlrol is 10 be 
attamable. extreme care mUSot be taken sealing, the highr ., dosages must ~e used. 
exposure periods lengthened, proper application procedures followed. and temperature 
and humidity conditions must be favorable. 

X. COMMODITIES WHICH MAY BE FUMIGATED WITH FUMITOXIN'" 
ALUMINUM PHOSPHIDE 

FUMITOXIN may be used for the fumigation of listed raw agricultural commodities, 
animal feed and feed Ingredients, processed foods, tobacco and certam other non-food 

Itt~fllS 

A. Raw Agricultural Commoditiel: 
tdmonds 
Animal Feed & t=eed Ingredients 
Barley 
g',ud Nuts 
Cas news 
Cocoa Beaf's 
C)ffee Beans 
C:1rn 
Cottonseed 
Dates 
F Ibens 
Flower Seed 
Grass Seed 
',~,I!et 

Oats 
Peanuts 
Pecans 

PistachiO Nuts 
Popcorn 
Rice 
Rye 
Safflower Seed 
Sesame Seed 
Seed & Pod Vegelables 
Sorghum 
Soybeans 
Sunflower SeedS 
Triticale 
Vegelable Seed 
Walnuts -
Wheal 

B. Processed Foods: 
The listed proc€5sed foods May be fumigated With FUMITOXIN. Under no conditIOns 
Shall an, proces::,ed foods or bagged commodity come Into contact With tablets. 
pellets, or the reSidual dust from bags except that FUMITOXIN rHay be added directly 
!0 process~d Dre.,...,ers flce. malt and corn grits for use In the manufacture of beer 

• Pr~Ctsse~ candy and sugar 
• C:c''C.'a\ f''Jurs and balo;ery ml.<es 
• Cereal f')ods (Including cookies. cracl(ers. macaroni. noodles. pasta. pretzels. 

~,~JC~ l'JOCS 3.nd spaghettI) 
• Pr')c~s~pd c€'reals (Including milled fractions and packaged cereals) 
• C~eese a("l1 cheese by-products 
• Ct"locoiatt:> and cnoco1ate products (assorted ch(l,olate. cl"\ocolate liqueur cocoa 

c::..soa powder. dark chocolate coating and mill( products) 
• Processed coffee 
• C'.nn gr ts 
• Cured dr.ed and procE-ssed meat products and drl(>d Ilsh 

• Datl}S 
• :Jrlcd eggs and egg yolk solids 

Dr'ed milk dried pONdered milk. ncndalrY crJ)arnrrs 
• Dr'E'd or r:lehyd'ated frUits (apples. dates. figs. peaches. prunes. raiSins. and 

sultanas) 

• Flqs 
• Malt 
• Peanuts 
• Processed t-·~rbs. spices. seasOnings and condiments 
• Processed n ,ts (almonds. apricot kernels. brazil nuts. cashews. fI'berts. pecans 

pistachiO nuts and walnutS) 
• Processed Oats 

I 

XI 

• Rice (brewers rice. grits, enriched and polished rice) 
• Soybean flour ana milled fractions 
• Processed Tea 
• Dued and dehydrated vegetables (beans, ca:rots, lentils, peas, potato flour, potato 

produCIS and spinach) 
• Yeast (Including primary yeast) 
• Wild Rice 

C. Animal Feed and Feed Ingredients: 
FUMITOXIN may be added direclly to animal feed, feed ingredients and raw 
agricultural commodities stored in bulk. For those commodities not stored in bulk, 
tablets or pellets may be placed in moiSh. e permeable envelopes or placed on trays, 
etc. or bags may be used, following directions as With processed foods. 

O. Nonfood Producls: 
• .A.mmal Hide 
• Clolhlng 
• Processed or unprocessed cutton, 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 !lowers 
• Seed (grass seed, or ornamental herbaceous plant seed, and vegetable seed) 
• Straw or hay 

FUMIGATION EXPOSURE GUIDEUNE 
The follOWing t~ble may be used as a guide In determining the mlnumum length of the 
e)(posure peno' 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' CI 
54'·59" F 112-15" C) 
60' ·66" F (16·20' C) 
Above 68' F 120' C) 

00 nol fumigate 
8 days (192 hours) 
4 days (96 hours) 
3 days (72 hours) 
2 days (48 hours) 

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

Do not fumigate 
14 days (336 hours) 
9 days (216 hours) 
5 ddyS ('20 hours) 
3 days (72 hours) 

Ttle length of the fumigation must be !ong enough soas to proVide for adequate t:J:ttrol of 
the Insect pests ..... hlch Infest the commodity being treated It Will be necessary!,; lengthen 
the fumigation al lower temperatures and relative humidities (or grain mo. sture) ~lnce 
Insects are mOfPo d!fflcull to control under these conditions. 

Tile fumigation perIOd should alse be long encugh so that the generation of hydrogen 
phosphIde gas has essentially ceased anc:t worker eltposure minimized durmg further 
storage and/or proceSSing. 

There 1$ little to be gained by extending the exposure penod It the structure to be 
fumigated has .... ot been carefully sealed. This IS required to Insure that adequate gas 
levels are retained Proper application procedures must be followed to prOVide satIsfac­
tory distribution, retention and resuits. 

The eIposure periods In the above tlble Ire minimum penods and should not be 
shortened for any reason other thin wilen It mlY be necessary to abort the rumuJatlon. 
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XII. RECOMMENDED DOSAGE IlATES 

A. GENERAL 
The successful conclusion of a fumigation depends on the concentration being hp.ld for a 
sufficient length of tima or exposure period. With hydrogen pt,osphide, minimum 
exposure times are required because of the means at generating the gas from solid 
matenal and the biological action of the insect. For successful results against all stages. 
e~posure times are not generally possible in less than 48 hours. 

It IS beyond the scope 01 thiS brochure to take into account all conditions prevailin~ in all 
situations where fUMITOXIN8 is used. Construction and tightness of storages vary conslderal­
Iy, so do climatic conditions. T:lerefore. we can only give a general guidance. which 
explains the wide range 01 the following recom~" "ded dosage rates. 

Dosage rate depends primarily upon the follow:,'," ,.Jctors: 
- Type of storage 
- Pt:sts to be controlled 
- Gommodlty temperature 

Dosagp is c::tlculated per 1,000 cub',; f:' .. ~t n: por l,C.no bushels. 

PRODUCT 
PEllets 
Tablets 
Bags 

PER 1,000 CU. n. 
~00-500 

20-145 
2-13 

PER 1,:.00 BUSHELS 
125-625 
25-180 

These dosages are not to be exceeded .. t ,!: 1::- j. -ani to be a\>iJre thai i' o;hortened 
exposure peflod cannot be compensated t..y 801 ilH .. ~a~~d dc-sage of h/drogen J.. rlosphlde. 

Long fumigation experience has shown the fc,!o ""."9 recommendations to be aenerally 
reliable Extremely adverse conditions may requ,r~ ~Lv;ation from these recomr.1ended 
dosage rates. Contact your Pesteon Systems, Inc. repasentatlve for ~ - ~Istance. 

B. SPECIFIC 
Recommended dosages for several types of fumigations: :1 i~ jJr:.;-rmissible to choose from 
th..: full range of dosages listed, however, these dosages ;;i ,">uld r.ot be ~xceeded. 
Rememcer, a shortened exposure period c.nnot be compen3o~erl for v.'lth an Increased 
dosage. The upper dosayes listed Bre rec.ommended in struc!I·· .. ~ that are of loos~ 
construction and In bulk stored commodities, 

TYPE OF STORAGE 

1. TABLETS/PELLETS 
a Silos 
Large "ertlcal 5110 binS which are relatively 

gas tlgrlt (e_g , steel). or welt 
constructed concrete bins 

b Farm BinS (Butler Type) 
Well constructed and reasonabli gas tight 

RECDMMENDED DOSAGE 

40-180 lablels per 1.aGO b' .shols 
120·300 pellels per 1.(j(l(' ~"sheis 

(When distributed by automat':. olsoen'>er) 

90-180 tablets per 1,000 busnelg 
200·600 pellels per 1.000 bushes 

(Farm billS made 01 wood or loosely constructed metal are rather unttght; even a 
considerable Increase In dosage may not give complete kill. Such structures should be 
co ... ered With polyethylene sheeting. permitting the dosage to be considerably 
reduced) 

c Bull( stored commodities." flat stores, 
steel blnsl bunl(erSI etc 
d Loosely piled commodity stored under 
tpfl"lporary relatl"ely gas th .. ht covering 
e Pack;aged commodities (bagged grain, 
processed fOOdS. etc.) in sealable 
enclosure 

I 

90-180 lablels per 1.000 bushels 
270-5~0 pellets per 1,000 bushels 
90·180 lablets per 1.000 bushels 

270-540 pellels per 1,000 bushels 
30·90 lIb leis per 1.000 cubIC leel 

165-300 pellels per 1.000 cubIC leel 

TYPE OF STORAGE 
I. Nul. or dates in bags or .torage boxes 

g. Nul. or dates in bulk 

h. Railcars 

i. Space fumigation such as cereal mills, 
leed mills. food processing plants & 
warehouses 

j. Stored lobacco 

k. Non-Iood producls 

I. Stored beehives, supers and other 
beekeeping eqUipment for wax mott' control 
and Africanized honeybees infested with 
Irachael miles and foulbrood 

m. Ro .... en' burrows 

RECOMMENDED DOSAGE 
20-40 tablets.per 1.000 cubic feet 

100-200 pellets per 1,000 cubic feet 
30-40 lablels per 1.000 cubic leel 

150-200 pellets per 1,000 cubic feet 
45-1451ablets per 1.000 cubic leel 

225-500 pellels per 1,000 cubic feel 

20-45 tablels per 1.000 cubic feel 
100-225 pellets per 1,000 cubic leet 

20-40 tablets per 1.000 cubic feet 
100-165 pellels per 1,000 cubic leel 

30-90 tablets per 1.000 cu bic leel 
150-450 pelielS per 1,000 cubiC feel 

30-~5 lablels per 1.000 cubic feel 

150-225 pellets per 1.000 cubiC feet 

2-4 tablelS per burrow 
10-20 pellels per burrow 

n. Sh ipholds 

-------

3C-SO tablelS per 1.000 cubic feel- BULK 
30-60 tablets per 1.000 cubic leet - BAGGED 

165-300 pellet, per 1.000 cubIC leel - BULK 
100-300 pellets per 1,000 cubic leel- BAGGED 

__ 0_. 'iiJ:ces In sma!. .;C'ntainers 

2. BAGS 
TYPi': OF STORAGE 

1. Space (includlllJ packaged 
commodities) 
a. Mills. Warehouses, etc. 
b Bag~< d Commodilies 
c. D"ed Fruils. Nuls & Dales 
d. Stc t:d Tobacco 

2. BuH. S,tored Commoditu;;-,3 
;l. Verllcal Storage 
b. Tar ks 
r.; Fi,li Storage (loose construction, 
d "ar", B,ns 
e. Rail Cars 
f. 9unker',. Tarped Grounr: Storage 
9 e"rqes 
,.. S;-'IJ:,holds 

1-2 pellels per 10 cubiC feel 

RECOMMENDED DOSAGE 
PER 1000 CU. FT. 

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

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

NOTI:: The iT..1)(lmum dosar ~ ~lIowed for dates, nuts and jfled trlll:s IS 4 bags per 10(,0 
cu ft. 

1 t1f'~ Wide range of dos;.r es listed above is reqUired to handle the variety ;.f fumigatIOn 
Situations en(':..:'untered In practice. Somewhat higher dosagE., arB usua"~ rel L'ITlmended 
under cooier. dner conditions where exposure periods are relatively short "'loNever, the 
malor factor Iii se:echon of dosage is the abiiity of the structure to he fd hydrogen 
phosphide gas during the fumigation. A good Illustration of this pOint lscompa~'son of the 
low dosages rN;Ulred to treat modern, well·le.led •• rehouses. With the higher range 
used lor poorly CQ.,slrucled buildings thaI cannot be _18<1 ldequlloly. 



XIII. USING TABLETS OR PELLETS 
The queslion of len is asked why Ihere may be a difference in Ihe tOlalamount 01 aluminum 
phosphide in dosage recommendations between tablets and pellets. Contrary 10 whal 
mighl be expecled. it is nol always the best decision to assume that you use five times as 
many pellets (which weigh 0.6 grams each) as tablets (which weigh 3 grams each). 
Because they are smaller. pellets decompose more quickly and almost always give a 
higher peak concentration much sooner than tablets. Ollen you have a different 
distribution pattern. These and olher factors thus suggest there ollen will be a difference 
In dosage rates between tablets and pellets. 

To illustrate this, the following chart summarizes the results of a test fumigation of two 
bins of identical size. one treated with 22 tablets (66 grams) per 1,000 bushels and the 
other Ireated with 110 pellets (66 grams) per 1,000 bush:'s. The results show a clear 
difference In the amount of gas available and the concentration reached using identical 
weigh' ~ of aluminum phosphide. Peak concentration of the pellet treated bins were over 
Ihr·:" limes that 0 the tablet treated bin (110 ppm vs 230 ppm). For warehouse and flat 
,wrage bUildor.gs, tablets ollen (but not always) are the preferred chOice. 
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. XIV. DIRECTIONS FOR USE - GENERAL 

1. It is a violation of federal law 10 use this product in a manner inconSistent with its 
labeling. 
2. FUMITOXIN" lablets, pellets. and bags are Reslricted Use Pesticides due to the acule 
IOhalatlon toxicity of hydrogen phosphide (phosphine, PH ) gas. 
3. FUMITOXIN is a highly hazardous material and may te used only by indiViduals 
tramed in Its proper use. Before USing. (ead and follow all label precautions and directions 
on Ihe tabel and in labeling. 
Additional copies 01 this Manual are available from: 

PEST CON SYSTEMS. INC. 

5511 CAPITAL CENTER DRIVE, STE. 302 
RALEIGH, Ne 21606, USA 

TELEPHONE: (919) 159-2500 
FAX: (919) 859-2155 

4. AI leasllwo trained persons musl be presenl when FUMITOXIN pellels, 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 r roduct you should determine (1) if the structure can be made 
suffiCiently gas tight, (2) if recording of gas r~adin9s will be required, (3) how to effiCiently 
and safely apply the fumigant and (4) emergency procedures. 
6. Shiphol~s. barges, containers On ships. railroad cars and containers shipped plggy_ 
bac.k by rad may be fumigated intransit. However, fumigated trucks, vans, traders and 
Similar transport vehicles shall not be moved Over public roads.Jr highways un.1I they are 
aerated 

1. Do not fumigate commodities With this product when commodity temperature is below 
40' F (5' C) 
8 Wear gloves of c~1ton or o'her suitable material while handling FUMITOXIN'" tablets, 
pellets, or dust from ~lgS Wash hands thoroughly after use. 
9 Hydrogen phosphide gas may flash at concentrations above Its flammable limit. 
Therefore, always open FUMITOXIN containers In outdoor all and never In a flammable 
atmosphere ThiS precaution Will not only prevent harm in the unl·i<.ely event of a fJastl but 
will reduce the applicators exposure to hydrogen phosphide gas 
10 P!llng of tablets, pellets, bags or dust fr.)m their fragmentation, Or addition of liquid 
water to FUMITOXIN rna.,. cause a temperature increase and conflOe the release of gas so 
thai Ignition could occur. 

11 As mUCh as pOSSible, protect unused FUMITOXIN from exceSSl'oIe exposure to 
atmospheriC mOisture during application. Tightly reseal and mark the tablet or pellel 
aluminum flask. as opened and pa(tlally used prior to returning to storage. Do not reseal 
lin bag containers. However, metal drums holding the fOI' pouch pac~(ages of bags can be 
rescaled as long as the fall pouches are still intact. 
12 Respiratory protection approved for the concentration to which the fumigator Will be 
e)(posed ,nust be available If FUMITOXIN IS 10 be appl,ed from within an enclosed Indoor 
area Respiratory protection need nol be available for use~ such as outdoor applicatIOn. 
dddition of tablets or pellets to automatic dispenSing devlf .. es, etc., if exposures above the 
TL V's will not be encountered 

A NIOSH/MSHA approved, full-face gas mask - hydrogen phospt"de canister combina­
tion may be used al levels up 10 15 ppm Above thiS level or In s:tuatlons where the 
hydrogen phosphide concentration IS unknown, a NIOSH/MSHA approved, self-contain­
ed t.reathln9 apparatus (SCBA) or Its equivalent musl be used. 
13 Notify Appropriate company employees and provide relevant safety Information to 
local offiCials annually for use In the event 0' an emergency. 
14 T ablels, pelielS, Or tht. powde( '" bags must not came Into contact With any processed 
food wlt,h the exception thalli can be added directly 10 proc •••• d br.wen ric., mln.nd 
corn on'. used In the manufacture 01 beer 
15 Protect coppdr, Silver, gold and their allays from corrOSive exposure to hydrogen 
phosphide 
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XV. DIRECTIONS FOR USE - SPECIFIC 

A. TABLETS AND PELLETS 

1. FARM STORAGE fUMIGATION 
a. EqUipment Necessary: 

,. FUMITOXIN~ lablels/pellels 
2. 5' to T pr<;bes. 1'':,'' diameter, PVC rigid tu:'ing is recommended. 
3 Grain sampling probe With pan, screen and thermometer (opllonal) 
4 Gloves of cotton or other appropriate matenal (washable). 
5 Aluminum phosphide warning signs. 
6 POlyethylene sheeting 
7 Detection equipment. 
e Appro .. ed re~plratory protection equipment. 

b. Slops in FUMITOXIN Fumlgalion: 
1 Contact your supplier lor detailed Information. assistance and training outlines. 
2 Read the label on the container and all supplemental labeling 
3 De:l!rm:n~ Iccatlon of infestation. 
4 Oettrnilne niJmoer 01 bushels to be treated. 
5 Ct:!t.:rm,!lt'! number of tablets/pellets reqUired lor treatment as follows 

r 
I DOSAGE CHART 
f--

I TABLET DOSAGE PELLET DOSAGE 
i TYPE OF STORAGE 
f---~--.--

GR~:N TEMP. PER t,OOO BUSHELS PtA 1,000 BUSHEl.S 
I COI',(fe't! (;,t.' .. ators or 60 o8~ F 90·1801able1S 200·450 pellets 
~!eo:!' ~ar·.'S .... ,:h Over 68° F 60-90 tablets as grain 150·450 pellets 
turnl"] laLill:-33 IS being turned 

P.)uni.! s!~,;! b "S 60·68 ' 120lablets 200·450 pellets 
lOver 68° F 90 tablets 150-450 nelh~l;i, 

! F-IJ! s;·yes If1 reld~ .. ell t.ght 60.63 0 F 150lablels 150·450 pellets 
1 Q<Jlic: r.g n'J! :J·.er Over 68 0 F 
I 3'1 t>:,'!' 'I' ~e~:'": 

120lablels 150·450 pellets 

1 T 'ea::-r;~r,l .JI part,al 120-1801ablels 150·450 pellets 
, l' ":l L:C.. .• ___ 

6 ~:cln :r:e ;:S!~ tlut:on pattern for applying the tablets/pellets (keep In mind location 
l) ,nh·j:J:.Or1) Contact your supplier for information on equipment to probe 
c·...'ep'!r tl1a:) 'Se·.en feet If thiS IS necessary 
Pr ~;;e td.oiets en 4' centers PrObe all tablets/pellets as deeply as pOSSible, 
~.l':'·:::'J[]rrl .... llh warm grain In cool climates Convectional currents can prevent 
t"e hy'!.ug~n pllospl'lIde (phosphine) from penetrating Clownward 

~ p ,I',~e 1.1r n .r'.) s'gns by aff access openings 
J !I 's r~~·.:mr"1e""ded tt'd! the perimeter 01 the bin be spraye . at ground level With an 

,1~;;~'T •• .:\! ·r",.> !:c,de to help prevent remlestahon 
L\) l' )! ertt?r .. '~ builrj,ng fOf a mlOimum 01 live days after the fum'g .. :mt has been 
.j;:,~)"t~d ,)r fU""]t~r If grain IS cooler than 60" F 00 not fumigate when grain 
~";11p!-'rd!0r~·S :J~IC) ..... 40: F 

., ~ -':ro ..... ·rg de'a'·on of the bUilding, spray grain surface With approved InsectiCide 
~) j'S(OlJra(l~ surface relnfestatlon 

NOTE If mVPI!'Jr~ng equlpmenl IS not available on a farm and applIcatIOn cannot be 
d: r'1! Ir:>"l ,)utS,I(jf> of d suucture. an approved can Isler reSplralor must be worn dUfing 
a'~'1 ':]' _"1 f":)fT1 ,..I!'lln an enc:losed Indoor area. 

t2 

2. FUMIGATING VERTICAL STORAGE (Conerele upright bini, 11101, etc.) 
a. Locate all ventilation lacilities lor basemenVtunnel. 
b. Check commodity temperature and moisture and determine required exposure time. 
c. To the extent possibl~, seal all openings except lor fill opening. 
d. Calculate numbar 01 tablets or pellets required based on quantily (bushels) 01 

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

certain conditions containers 01 aluminum phosphide may Ilash upon opening. 
I. Tablets or pellets may be applied by hand or with an automatic dispenser to the moving 

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

g. Warning signs Should be placed on hdtch cover and discharge spout 01 each treated bin. 
h. Employees may continue with their normal duties when FUMITOXIN lumiaant is used to 

fumigate grain in concreta elevator bins. providing proper exposure levels are maintain­
ed. 

i. Following application, basemenVtunnels should always be checked lor gas concentra­
tion before work starts, This can be done with detector tubes, If a concentration is 
detecled in the basemenVlunnel, it must ba eliminated by natural or lorced ventilation. 
Cher-king of headhouse/gallery and basemenVtunnelshould at ways be done belore the 
elevator crews start work. Grain must not be removed prior to completion of minimum 
exposure time. 

3. FUMIGATION OF FLAT STORAGE (Bun~ ... , Quon .. t Bulldingl, Le.ge Steel Tank., etc.) 
Structure shall not ba occupied during lumigation.llthe storage is within a barn. all animals 
must be removed lor the entire period of lumigation. 
a. Check Ihe storage lor tightness. 
b. To Ihe extent practical saal any vents, craCKS <:Jr othar leaks. 
c. Determine commodity temperature, mOisture an.J type 01 application to be made. 
d Determine Ihe dosage and exposure time based on the above inlormation. 
e. Tablets are recommended lor lIat storage, but il necessary, pellets may be subsliluled. 

Workers should be aware of t;,e much shortened allowable application time if pellels are 
used. 

f. Apply tablets by using probas. Probes should be inserted at three or four 1001 intervals 
horizontally in both directions. The numba' 01 lablets per probe is determined by 
diViding the total number 01 tablets by the total number 01 probings 10 be carried ou\. 
Tablets will be dropped into the probas at intervals, as the probe IS wllhdrawn. 

g. Ourillg application Clf the tablets, doors and windows shall be Open to create as much 
cross ventilation as possible. Observe proper exposure levels arid proper respiratory 
protection requirements found elsewhere in this manual. 

h. Covering the surface of the commodity with tarps or pla3tic sheets reduces convectional 
currents and gas loss, thus increasing the effectiveness of the fumigant. This cover must 
be removed after the fumigation is completed. 
On completion 01 FUMITOXIN8 application and covering of commodlly Wllh larps, 
close, seal and secure all doors, windows, hatches, etc. 
Warning signs are placed on all doors and openings so they are VISIble from all 
directions. 

k. After full exposure time. aerating can be accomplished by opening doors and wmdows 
from the outSide and allow;;19 a cross draft until the area is SUitable for re-entry. If the 
enclosure must be entered to open doors and windows. two or more persons must work 
together weaflng proper respiratory equipment. Presence of hydrogen phosphide must 
be determined with detector tubes. Refer to aeration, re-entry and industrial hygIene 
mOnitoring sections found elsewhere in this document. 
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4. TRUCKS, VANS, CHAMBERS, CONTAINERS, AND OTHER TRANSPORT VEHICLES 
a. Determine if the truck, van, chamber, container, or other transport vehicle can be made 

relatively 9:15 tight. 
b. Determine H'e volume of space to be fumigated. 
c. Determine tht: proper dosage and exposure time. 
d Seal any vents. cracks or other leaks. 
e. For raw agricultural commodities aluminum phc..t;phide may be added directly to the raw 

commodity as it is loaded, or p,'obed in after loading is comple1ed. 
f. The fumigation of processed foods in trucks, vans, containers, and other transport 

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

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

of these doors or openings. Refer to placarding instructions for sign requirements. 
TruCkS. vans. Chambers. containers and other transport vehicles to be placed aboard 
vessels or on piggyback rail shipments .nay be fumigated in-tranSit, but must not be 
mo .... ed. while under fumigation, over public roads or highways when moved to the rail 
site or vessel for loading 

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

top of each other 
c Secure the structure In SUCh a way as to prevent gas loss. 
d Post warning signs on all Sides of the structure 
e If the structure IS properly sealed. workers need not vacate Ihe premises. However. you 

must observe proper exposure le .... els found elsewhere In this manual 
f Maintain good cross ventltallon dunng working hours 
9 Observe proper exposure procedures. 
h Spices stored In relatIvely air ttgh"t drums or other small containers can be fumigated by 

placmg the pellets In mOisture permeable envelopes InSide the drum. in such a manner 
as to k.eep pellets. as well as the reSidue, from comtng into contact with the spices 
Drums or small containers should be stored In an area that IS clearly marked so as 10 
prOVide for worker safety under the proper exposure limits. 
FollOWirtg the fumigation. the drum or small contamer must be aerated prior to 
snlpment The reSIdue should be disposed of according to proper procedures. 

6. PROCEDURES FOR FUMIGATION OF SPACE IN MILLS, WAREHOUSES ANO OTHER 
!:TRUCTURES 
a Determine the dosage of tablets or pellets to be applied based upon the follOWing 

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

b. Carefully seal the area to be fumigated 
c Place trays or sheets of Kraft paper. up to 12 sq ft In area. on the floor of the structure to 

hold the tablets or pellets. 
d Spread tablets or pellets on the sheets at a density no greater than 30 tablets per sq. ft. or 

75 peilets per sq ft. ThiS corresponds to slightly more than one-half flask of tablets or 
one-half flask of pellets per 3' x 4' sheet 

e Check the sheet to see that aluminum phosphide has not been plied up and that II IS 
dispersed evenly to minimiZe contact between the Individual tablets or pellets. 
Doors leading to the fumigated space are then closed. sealed and Jock.d, Aluminum 
phosphide warning sIgns must be placed on all entrances. Refer t,J the placarding 
Iflstructlons found elsewhere In thiS manual. 

9 The fumIgation penod usually lasts from 2 to ~ days, depending upon the temperature 
Do pot fumigate when the temperature ~A the commodity or the space Within the 
structure IS below 40 0 F (5C' C) Co,.sult the label and other labeling for further 
Information 

h Upon completIon of the exposure penod, Windows and doors should be opened and the 
fumigated structure allowed to aerate. Gas concentration readings must betaken using 
low level detector tubes beforg allOWing personnel to re-enter the area. Refer to aeration. 
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re-entry and industrial hygiene monitoring sections found elsewht.re In this document. 

i. Soant residue dust remaining after the fumigation is disposed--of as described in 
(,Isposal p~ocedures found elsewhere in this manual. 

7. BI RGE FUMIGATION DIRECTIONS 
(I ')etermine barge is suitable for fumigation. 
b Determine barge is dry and clean. 
c. Determine that lids and hatch covers are in good order and can be secured 
d. 1. Bulk Commodities can be treated as follows: 

- By placing tablets or pellets into the stream as the commodity IS being loaded on 
Ihe barge 
- Or, after completion of loading fumigate by us.mg directions for land based 
structures Inserting the pellets and tablets below the surface With probes 

2. Bagged or Other Packaged Commodities can be treated as follows 
- Upon completIOn of loading, apply tablets or pellets in a manner conSl3tent With 
other bagged or packaged fumigation directions in land based structures. 

e Close and secure covers. 
f. Post approp.ri;,te warning signs to inClude ballast tank opermgs as well as cargo area. 
g. Nollfy conslr.nee the commodity is under fumigation. 
h. Prtor to unloading barges make appropriate test to ascertain cargo area as well as ballast 

areas are free of hydrogen phosphide gas. 
NOTE: Barge 'umigallon IS regulaled by U.S. Coasl Guard Regulallons 46 CFR 147A as 

modified by U.S. Cost Guard Special Permit 2~75. The shipper or fumigator must possess thIS 
permit pnor to fumigating. To obtain this permit contact 

8. RAILCAR FUMIGATION 

U.S. Coasl Guard 
Hazardous Material Branch 

Washlng!on, D.C. 20593-0001 

Bulk Raw Commodltleo and P,oceoed B,eworo Rice, Mall and Com G,ils 

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

commodity as It is loaded, or probed in after loading is completed. Probmg IS easily done 
by uSing a 5' x 7' section of rigid PVC tubing that is 1'1.' in diameter. Tablets or pellets are 
dropped through the tube as it i~ withdrawn from the commOdity. 

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

top and Sides of the tar as required by law. Refer to placarding Instructions for sign 
rel..";ulrer.-.ents. 
Notify the consignee that the railcar has been fumigated 

P,ocelled Food 
a. Volume of space IS first determined. 
b. Determrne proper dosage and exposure time. 
c Seal any vents, cracks or other leaks. 
d The fumigation of processed food in railcars must be done In such a manner as to 

prevent contact of alummum phosphide or Its residual dust With the commodity or Its 
packaging. 

e Tablets or pellets may be placed in moisture permeable material and then fastened to 
substantial supports in order to prevent contamination during railcar mOvement 

f All doors and hatch covers are then sealed with tape to prevent gas loss 
g After the doors or hatch r:overs are closed and sealed, \'Iarnlng signs are pll!lced on the 

top and Sides of the car as required by law. Refer to placarding instructIons for Sign 
requirements 

h Notify the conSignee tt"tat the railcar has been fumigated 
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9. TREATMENT OF BEEHIVES, SUPERS AND OTHER BEEKEEPING EOUIPMENT 
FUMITOXIN" tablets and pellets may be used for the control of the greater wax moth in 

stored beehives, supers and other beekeeping equipment .. nd for the destruction of bees. 
Atricanized bees and diseased bees. including those infested with tracheal mites and 
foulbrood. The recommended dosage for this use is 30-45 tablets or 150-225 pellet" per 1,000 
cubic feet. 

Fumigations may be performed in chambers at atmosptleric pressure under tarpaulins, etc .• 
by placing the tablets or pellets on trays or in moisture permeable envelopes. Do not add more 
than 2 tablets or 10 pellets to each envelope, Evenly distribute the envelopes inside the 
fumigation enclosure, or by plac;ng the tablets or pellets on trays and placing the trays inside 
the fumigation chamber. Honey from treated hives or supers may only be used for bee food. 

10, FUMI-SLEEVE'" DUST RETAINER METHOD OF FUMIGATION - PATENT NO, 4,579,417 
AND 4,641,573 
The preoence of residue from FUMITOXIN8 tablets or pellets in treated raw agricultural 

commodities normally presents no problems of toxicity or sanitation. Nevertheless, where it is 
specifier no tablets or pellets can be placed directly into the commodity during fumigation. 
conduct the fumigation in the normal manner following the directions below: 

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

2 Determme the dosage and appropriate number nf -P1bings to be used. 
3. The FUMI·SLEEVE dust retainer is slipped over . ~ standard 1';." PVC probe. 
4 The probe With dust retainer is then inserted into the commodity. 
5. As the probe is wlthdr.wn, leaving the dust retainer in the commodity the appropriate 

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

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

structure) With appropriate warning signs as well as a sign showing the number of 
FUMI·SLEEVE dust retainer used. 

8 On completion of fumigation remove all retainers from the treated commodity and 
transport 10 a well ventilated container to disposal site. 

9. Disposal 
a Complete dust retamer and residue can be buried. 
b Although It IS not recommended. if the FUMI-SLEEVE dust retainer is to be used 

agam. It should be opened, the residu,e emptied out and buried. The empty dust 
retainer should be washed and completely dried before re-use. 

11 .• IODENT BURROW 
Use Of thiS product tn tne listed areas IS prohibited without lirst contacting and obtaining 

perml5sIon from the Endangered Species Specialist in the regional offices of the U.S. Fish and 
Wildlife Services (FWS) nearest you. 

1 Read container label, tralntng booklet, as well as other supplemental labeling. 
2 Locate listed pest burrow 
3 Assess the mOisture content of the soil. 
4 Add tablets or pellets according to the label directions. (Use lower rates In smaller 

burrows, or when mo'st SOil conditions exist. and higher rates in larger burrows or when 
soil mOisture IS low). 

5 Pack. burrow openings with crumpled newspaper. 
6 Seal tightly by shoveling 5011 over openings. 
7 Check. burrows In one or two days and treat re-opened burrows 
8 Do :1ot use Within 15 feet of inhabited structure. 
9 Do not apply to burrows which may open under or into occupied bUIldings 

10 Respiratory equipment I~ not required to be on hand for outSide burrow fumigation. 
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ENDANGERED SPECIES CONSIDERATIONS 

The use of any pesticide in a manner that may kill or otherwise harm an endangered or 
threatened or adversely modify their habitat is a violation of federal laills. The use of thiS 
product IS controlled to prevent death or harm to endangered or threatened species that occur 
m the following counties or elsewhere in their range: 

STATE (REGIONAL OFFICE FWS) 
Specie. 

ARIZONA (ALBUQUERQUE, N.M.) 
Blac'-footed ferret 

CALIFORNIA (pORTLAND, OR) 
San Joaquin Kit-Fox 

Blunt-nosed Leopard Lizard 

COLORADO (DENVER,CO) 
Black-footed ferret 

FLORIDA (ATLANTA, GA) 
Easte", Indigo Snake 

GEORGIA (ATLANTA, GA) 
Eastern Indigo Snake 

KANSAS (DENVER,CO) 
Black-footed ferret 

MONTANA (DENVER,CO) 
Blac~-footed ferret 

NEBRASKA (DENVER,CO) 
Black-footea ferret 

NEW MEXICO (ALBUQUERQUE, NM) 
Black-footed ferret 

NORTH DAKOTA (DENVER, CO) 
Black-footed ferret 

OKLAHOMA (ALBUQUERQUE, NM) 
Black-footed ferret 

SOUTH DAKOTA (DENVER, CO) 
Black-footed ferret 

TEXAS (ALBUQUERQUE, NM) 
Black-footed ferret 

UTAH (DENVER, CO) 
Desert Tortoise 
Black-footed ferret 

WYOMING (DENVER, CO) 
Black-footed ferret 

COUNTY (UNLESS SPECIFIED) 

STATEWIDE 
KERN· 
KINGS 
TULARE 
FRESNO 
VENTURA 
KERN 
KINGS 
FRESNO 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATE'" IDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

STATEWIDE 

WASHINGTON 

MERCED 
MONTEREY 
SAN BENITO 
SAN LUIS OBISPO 
SANT A BARBARA 
MADERA 
MERCED 
TULARE 

STATEWID~E~ ________________ ___ 

STATEWIDE 
Use ~t t.his product in the above areas is prohibited without first contacting and obtaining 
permiSSion from the Endanga,;ed Species Specialist in the regional offices of the U.S. Fish and 
Wildlife Services (FWS) nearest you. 

SPECIAL !.OCAL RESTRICTIONS ON THE USE OF 
FUMITOXIN'" TABLETS AND PELLl:TS FOR CONTROL OF BURROWING PESTS 

NORTH CAROLINA 
FUMITO)f:N tablets and pellets ma I on!y be used for control of rats, mice and voles In the state 
of North Carolina. Use against oth !r pests is not permitted. 

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

KANSAS 
"A speCial permit to black-tailed prairie dog control by poisoning IS reqUIred," "'-ansas. 
Contact 'he Kansas Fish and Game Commis.ion to obtain this permit." 
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12.SHIPHOLD FUM;GATION 

A. GENERAL 
NOTE: Shipboar.J lumlgatlon IS regulated by U.S. Coast Guard Regulation 46 CFR 147A 

Not all types of srllps are sUitable to carry cargo under tumlgatio". The following directions 
for use are applicable only to cargo vessels and tankers where there are no crew quarters 
above the cargo noldS 

, Prior to fumigating a vessel for m-transit cargo fumigation, the master of the vessel or his 
representative. and the fumigator must determine whether the vessel IS sUitably designed 
and configured so as to allow for sate occupancy by the Ship'S crew throughout the duration 
of the fumigation 
If It IS delermlned)hat the design and configuration of the vessel does not allow tor safe 
occupancy by the ship's crew throughout the duration of the fumigation, then the vessel will 
not be fumigated unless an crew members are removed from the vessel. The crew members 
will not be allowed to reoCCl.;lY 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 o(..cupancy 
2 Tt1e person responsible for the fumigation must notify the master of the vessel. or his 
representative of the requirements relating to personal prntectlon eqUipment. -detection 
equlpmenl and that a person Qualified In the use of thiS eQu,pment must accompany the 
.,'essel lIn c~rgo under fumigation, Emergency procedure.3. cargo ventilation. periodiC 
rnen.lor,ng and If.speetlons. and first aid measures must be discussed with and understood 
by tne master of the vessel or hiS representative. 
3 During Ine fumigation or until a manned vessel leaves port or the cargo is aerated. the 
perS0r- In er,arge 01 the fumigation shall insure that a Qualified person uSing gas or vapor 
d~tect 'JIl equipment tests spaces adjacent to spaces containing fumigated cargo and all 
regularly occupied spaces for fumigant leakage 
If leakage at Ine fumigant !s detected. the person in charge of the fumigation shall take 
Clctlon to correct the leaKage, or shall Inform the master of \tie vessel, or hiS representative, 
Jf !I~t.' :eaKage so that Correc\4ve attlon can be taken 
.t It the turnlg,:tII~n IS not completed and vessel aerated tJefore the manned vessel leaves 
port t~(! person In charge of the vessel shall insure that the appropriate protection 
eq:.Jlpr-lent a~d detect,on deVices. and a ~ erson Qualified In their operation be on board the 
.. ~ssel Cur1r'J :",= Joyage 

. Personal prC!tecllon equlprnent m~ans a respirator or gas mask 'Itted With a canister 
'jeS~'Jned for phosphine gas which IS approved by NIQSH/MSHA A gas mask and canister 
·s appru~ed fur use up to 15 ppm Above 15 pom or at unknown concentrations a SCBA or Its 
1."·1IJ1.Cl!e"t rnust be used 

B. PREPARATION 
T ---0-' lu rrl.']Jt :In rr., J st be under ttle direct supervISIon of a profess.ollal ' ... mlgalor trained 
r: S'""Pboard dP~llcatl')n 

2 T .... ~-' fl., ''1lgator.1l charqe must determine. either by a personal tnspect,o . or through tile 
s,-,r. C'_'S ':If a marine chemist or s·.,·veyor. that the vessel can be fuml':, .. tprj Without 
apparent haZ,Hrj to the crew It may :·e neceS3ary to meet wltn the Engmeer! Ig Officer 
anCl '~" ew ~r~ r'"lecnanlcal draWIngs of the vessel regarding speclf'c features fe 9 thE' 
~rO.'SI-'·lt.e ry ilbsencc of smoke detection eqUipment) 

'I 1'·t·s ·je!ermlno:;>d that there coulrj be a definite safety hazard that cannot be Oyerc.ome 
P'"_''' ~---~! hrn.lgator NIII refuse to proceed He Will fill out a ··H("fusal to Fumigate Form 
a"lCl I'Jr hard <: copy 10 the corporate office In Raleigh. N C 

-l Sh{) JI1 tr>e prelum"Jatloll ,nspectlon confirm that the vessel or portIons thereof Cdll be 
lLJrn :;1ated Without apparent hazard tn the c~ew. a prefumlgatlon meeting IS to be 
cor Jen~d Nllh the Captain and/or hiS ·~Jlgnated officers At thiS meetIng. the rank.lng 
Sh,p S 0ff.cer FGIS Inspector (I' appp,prtate) and elevator operator will eaen be g,yen 

!<11 An ellP'c'J~ed copy Of the 'Statement of VE"ssel SUt!abd.ty for Fumigation and 
Fum g;J .... Appllcatlof"l Compliance" (to be SIgned by FumIgator In Charge) 

,rH An e ... ecull'?d cOf..ly of tt1e· Prefumlgatlon Not!ce· (to be Signed b{ OffIcer 'n Chargp I)' Vl?ssel and FumIgator In Charge} 
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(e! A copy 01 the "Precautions During Voyage Notice." 
(d) A copy 01 the reg;stered FUMITOXIN. lumigant label. ~ 

Copies of (a). (b). and (c) areavail,blein Arabic. Chinese. Dutch. FrenCh. German. 
Greek. Japanese, Norwegian, Polish. Russian, or Spanish. The fumigator Will 
provide t!'1e vessel representative with such foreign language copies as appro­
priate. 

5. The fumigator shall discuss each aspect ~f the fumigation With the shlp's deSignated 
officers explaining very carefully and lully: 

(a) Labeling 
(b) Symptoms of hydrogen phosphide poisoning 
(c) Emergencv lirst aid treatment 
(d) Application procedures 
(e) Required exposure time 
(f) How to abort the fumigation (l' it becomes necessary) 
(g) Precautions to be observed during voyage 
(h) Aeration procedures 
(I) Proper use 01 pe'sonal respiratory protection 

(fumigato" shall ascertain that two (2) full lace gas masks 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 gas detection equipment·- Two (2) such deVices With appropriate 
testing tube-s for phosphine must be left on board and at least two (2) crew members 
must be trained to use them. 

C. APPLICATION 

The f mlgator shall. 
1. A oJ ..... 'aln that all openings leading from the spaces to be fumigated (except cargo hateh 

covers) are sealed. 
2. Determine cubiC content of each hold to be treated. Wing tanks must be Included '" 

cubiC content calculations unless they are to remain empty and are sealed off from the 
main nolds:-

3 Make sure tha( a/l fumIgant needed IS brought on board and the cases are opened ready 
for use. The fumigant must not be left unattended at any time 

4 Commence lumlgan·t apphcatlOn only after the loading of a hold has been completed 
5 Apply the lumlglnl 10 bulk commodllie. at a dosage of 30-60 tablets or 165-300 pellets 

per t.ooo cubic feet of hold space. The fumigant should be applied uniformly across the 
commodity or be probed beneath the surface. Probing is strongly recommended as thIS 
helps to delay and reduce gas loss from the headspaceover the grain should high Winds 
or leakage around the hatch covers be enCol'ntered at sea 

Apply the lumlglnl 10 blgged commod!tle. at a do .. ge rate of 30·60 tablets 0' 100-300 
pellets per 1.000 cubiC leet of hold space. Be sure the fumigant IS attached to a 
substantial support. and in the case of pro,=essed foods or feeds. be sure neither the 
fumigant. or Its resldut.: come into contact with U,e 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 fumigation m~eting With the Captain and/or Mate of the vessel At thiS time 
the fumigator 'It'11i re-emphaslze all precautions to be observed In-tranSit !ncludlng tl1e 
monItorIng of aI' occupied areas for possible gas leakage The Captdln will also Oe 
requested to see that follOWing the unloading of the fumigated cargo all warning Signs 
wtli be removed and destroyed 

8 Complete a "Post Fumigation Notice·· and forward one copy of all docUl""1ef"'!s \oJ 
PESTCON SYSTEMS. INC' 
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D. SPECIMEN COPIES OF REQUIRED SHIPBOARD FORMS 

PRECAuTIONS DU~ING VOYAGE NOTICE 

SUGGESTED MI!!IM!!!1 PRECAUTIONS puRING VOYAGE; 

GenerAlly speak!nl, crew members are free to move about tne vessel during the 
voyage but the follow!n, minimum precautions should b~ observed: . ) 

b) 

0) 

Do not enter lumia_ted holds • 

Shou14 an odor of hydro,en phosphide be detected or 
suspected in an occupied are. of the vessel. evacuate 
the arta and check for the presence of hydrogen 
phosphl~e us!na appropriate respiratory protectlo.~ 
equipment and a ,IS test in, device. These items are 
on board and the Captain or his destln.ted 
representative is familiar vith theIr use. S~ould. 
leak be found, seal it with tape or caulking on the 
exterior aide of the space under f~l'.tlon. Wear 
respiratory protection durin, this operation. 

r.o not open fuml,atec1 holds to cOlMlence aeration untll 
• fe~ hours be'ore the vesael 1. relc1y to unlolc1. If 
the vessel is equipped vith paver ventilators, these 
should be turned on to assist in the leratlon process. 
Do not enter holds durin, aeration pro~e" untIl a ,as 
readin, taken over the Ira in lurface Indicates that it 
t, safe to do sO. 

SUGGESTED HINIMUM PRECAUTIONS TO DE OBSERVED DURING DISCHARGE OF THE CARGO; 

Hydro,en phosphide In the air space above the ,rain In the holds viii readily 
dissipate Yh~n the h.tches are opened. There ~ay be aome ,as re~alnlnl belay 
the lurflce of the ,rain yhlch will di.appelr as dischar,e continues. 

How~ver, should It be necessary 
the ,rain, test the atr directly 
~en vill be vorktn,. S~ould 

additional time for aerltlon. 

for workers to enter fuml,ated holds to unload 
above the ,rain in the .1cinity of where the 
,a. be detected, remove vorkers and allow 

Copy - C.ptain of the Vesael 
Copy - fe IS 

Copy - Elevator 
Copy Applicator 

Copy 
Copy ____ _ 
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PI!~IGArION KOrICE 

TO; PERSON IN CHARG! OF ______ -;;;:=:-::;-;;~~_;_--"'.....-----
(K ... of V •••• I) 

You are he~eby notified that FUKITOXIN .fu.l,ant will be uled to treat ,rain 
In holda __ • ___ • ____ • ___ • ____ • ____ • ____ • ____ • ____ , between the 
hours of and on , 19_. 

In accordance vith Federal le,ulatlona the followln, Infor.atlon is provided: 
a) The EPA re,latered FUMITOXIN.label and labelllni for shipboard 

fumi,atlon of ,rain are attached. 

b) The symptoms of exposure to hydrolen phosphide (phosphine) are: 
Sensation of cold, fatiaue, pain and tllhtness In upper 
chest, nausea, diarrhea, stomach cra.ps, loss of 
equilibrium. Severe potlonln, results in cyanosIs, 
a,ltation, ataxia, and unconsciousness. 

c) Emer,ency first aid treatment for Inhalation of the ,Is is: 
Remove vleti. to fresh air. Hake hi. lie down and 
keep htm var~. Treat as for ahock. Call a physician 
as aoon as posstble. Hake no antidotal use of fats, 
otla, butter, or .Ilk. 
The followln, .easures are au"ested for use by the physician 
in acco.~ance with hi. own jud,.ent! 
Should patient SUffer fro. vomitl", or increased blood sU&ar, 
appropriate solutions should be .dmlnl.t~red. Tre.tment 
vlth oxy,en breathin, equlpaent is recommended as Is the 
admlnlatration of a cardiac atl.ulant. 
In cales of aevere poiaonln, where pul_onary edema is 
ob_erved, aterold therapy ahould be conaldered and cloae 
medical aupervlaion ia reco .. ended. Blood transfusions ~ay 
allo be neceslary. Bed reat ta recommended for a minimum of 
.1 houra. 

d) Peraonal reapiratory protection for two men and ,.s testinJ 
equlp.ent .ust be on board, and at le •• t two crew members must 
be fa.lllar with ita uae. 

e) The threshold limit value for phoaphlne In apaces that are 
considered aafe for occupancy ta 0.3 ppm (parts per mtllion). 

I hereby acknowledlL receipt of the followln, documents: 
I. PRE~IGATIOH NOTICE 
2. STATEMENT OF VESSEL SUITABILITY FOR ruMICATION AND FUMIGANT APPLICATIOtl 

COMPLIANCE 
1. PRECAUTIONS DURING VOYAGE NOTICE 
4. REGISTERED ~ITOXIH ~IGANT LABEL AND LABELLING. 
5. 
6. 

I further confirm that the fUMI,ator and I have discussed the structure of 
this vessel and It i. auch that there are no knovn means tor ,as to eSClpe 
from car,a holds to arel, occupied by the crew. 

SI,nlturt of Captain or Orrlcer In charle of ve,.el 

Applicator In char,. of fuml,atlon 

Date: 

Copy - C.pt.ln of Vessel 
Copy - FGIS rnsp'ftor 

--------_._-------------

.19_. 

Copy - Elevator 
Cnpy - Applt(atnr 
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STATEMENT OF VESSEL SUITABILITY FOR FUMIGATION AND FUMIGANT 
APPLICATION CO"PLIAftCE 

TO: CAPTAIN OR OFFICER IN .,!ARGE OF ____ ---,-:,----_--:--::-_--:-: ______ _ 
(H.~e of Vessel) 

It Is hereby certified that: 

0) 

b) 

0) 

d) 

c ... - , , ., , ! 

" 
, , , , . , . 

I have personally Inspected the visible portlon~ of the ~. 10 holds 
to be fu:nl,ated. with FUMITOXIH. tUlli,.nt on the vessel _-:--::-:---: __ 
-C------:-77-~-------:-·_:_- on , 19 __ and find 
them sult.bl~ for treatment. 

The application of the fuml,ant Is in accordance with the EPA 
registered label lnd/or m.~uf.cturer·s instructions. 

The application of FUKITOXIN.Cuml,ant cont.inln~ ~5· :!~inum 
phosphide .s the active inlredlent was made to ira in on this 
vessel on J 19_. Hydrogen phosphide 
(phosphine) ,as is liberated from the tablets or p~llets. The 
(ollowing holds were treated: 

HOLP NWBEE 
QUANTITY OF FUMIGANT 

l!llI1 
Dn;ENSIO~ OF HOLD 

IN eli, FT, 

Follovlng I?pllcatlon ot the tumi,ant, the hatch covers wer, 
closei and entrlnces to the fumi,lted spaces were placarded with 
appro~rl!te DA~GER .1,ns. 

, ~.~ a' ""', ~ t 0 : C.t;-tah of the Veuel, ft;YS, [le'/Hor 
: ., ~ • Cor., , ___ ~ ____ _ 
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KANUFACTURER'S INSTRUCTIONS FOR SHIPBOARD USE OF FUMITOXIN~ 
FUMIGANT TABLETS AKD/OI PELLETS 

SHIPHOLD FUMICATIOn OF GRAIn un PER FGIS SHOULD FOLLOW THE FGIS 
FUMIGATION HAnpBOOK 

BE SURE TO REAP ANP FOLLOW ALL I.ABEL ANP LABELLING PIRECTIONS 
BEFORE USE 

NOTE: SHIPBOARD FUMIGATION OF GRAIN IS REGULATED BY U.S. COAST GUARD 
REGULATiOn 46 CFR 147A 

~: 30 - 60 tablets or 165 - 300 pellets per thousand cubic feet of hol~ 
space for ~ulk commodities. jO - 60 tablets or 100 -300 pellets per thGusand 
cubic feet of hold space for ba"ed commodities. Win, tanks sho~ld be 
included in cubic content calculations whether they will contain grain or not 
unless they are aealed off from the main hold. 

APPLICATION: The vessel must be inspected to ascertain that the construction 
is such that a fUJlli,aUon may be uftdertaken ... ithout 'apparent dan&el' to the 
crew. OpeninCs leadin, from the .pace to be fumi,ated to other areas must be 
sealed. Fumigant application to a hold ... ill commence only after loading of 
that hold has been co~pleted. The tablets or pellets should be applied 
uniformly across the ,rain and be probed beneath the surface. This helps to 
delay and reduce las loss from the head space over tha ,rain should high ~inds 
or leakage around the hatch covers be encountered at sea. Close the hatch 
covers immediately after application is co.pleted. Post appropriate DANGER 
signs on hatch covers and on all other entrances to the fumIgated hold. 

SUGGESTED PROCEPURES AND PRECI'JlIyHS TO BE OBSERVED pURIrlG VOYAGE 

Do not enter fumi,ated car,o apace. Thoa. areas throughout the ship inhabited 
or entered by the crev ahould be aonitored usinl appropriate las de~ection 
equlpm~nt. Should an odor of hydro,en phoaphide be detected the area must be 
evacuated and ventilated. Use appropriate respiratory protection equip~ent tu 
locate the aource ot leakace. 

ff possible, carco hatches ~hould be lett closed until a tew hours Lefore 
vessel Is ready to unload. 

PRECAUTIONS TO BE OBSERVEP pURING PISCHARGE 

Hydro,en phosphide in the air apace above the ,rain in the holds ~lll reajl1y 
11ss1pate vhen the hatches are opened, There ~ay be some ,as remain in, below 
the Irdo surhce vhich \lill disappear as dilchar,e ,:ontlm.e~, 

However. should it be necessary tor vorken to enter the fllmt,ated holds to 
unload the Ira tn. te.t the air directly above the Ir.in (or the prelence of 
hydro,en phosphl1e, Should ,as be detected, remove workers ani provide tl~~ 
for aeratlon, 

?"'~J',e an·' discard all fuml,<ltlon DANGER sllns, 

-);, Clptaln of V~ssel 
~~Pf - fGIS Inspector 

Copy - Elevaror 
C~py - Applicator 

Copy 
Copy 



REFUSAL OF 1ft-TRANSIT SHIPBOARD FUMIGATION 

The fuml,atlon of the Carlo of ________________________________________ __ 

located in holds __ • __ • __ • __ • __ • __ • __ • __ • __ • 

on the vessel 
__________________________________________________ VA' 

requested by the ____________________________ elev'tor in 

IS of 19 An inspection of the ~essel ... as 

conducted a~d it vas determined that a fumIa_tlon of the c.r,~ could not be 

perfor~e~ without expos In, the ship'. crew to undue s.fety hazards at sea. The 

tu:nllllltlon of the a'cO',e vessel VUI refuleil on 19 

PES"'!'CON SYSTEMS, INC. 

B. BAGS 

1. General 51.lemenl: 
The following instructions Ife intended to provide general guidelines for typical 
fumigations. These instructions .re not intended to covar every type of situation nor 
are they moant to be restrictive. Other procedures may be used if they are safe, 
effec~ye and consistent with the properties of aluminum phosphide products. 

2. Procedure lor Vertical 5Ior_: (concrete uprlghl bins and olher silo lype bIns thai 
can be quickly Iranslerred) . 
a. Bag. may be added 10 Ihe commodity as the bin islilleci, bul musl be removed as 

Ihe bin '. emptied. FUMITOXIN lablels or pellels are mosl sui led 10 th,s 
application since they can be bulomalically added to the commodity and are not 
removed after fumigation. Refer to section for tablets and pellets for directions on 
these uses. 

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

c. Calculate the number 01 bags needad and Iha rala which Ihey musl be added 
based upon Ihe rala al which Iha bin will be lilled. 

d. FUMITOXIN bags are appliad by hand on tha headhouse/gallery bell or Inlo lill 
opening. Add fumigant in as continuous a manner as possible to the commodity 
stream. 

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

I. Seal the bin deck openings aller Iha applicalion is completa. 
g. Bins requiring more than 24 hours to fill should not be fumigated by direct 

additIon a.the bin Islilled. Thasa bin. should be lumigaled by shallow ~rob,"g or 
surface application. 

h. Po.t ··:langer" placard. on all entrlnce. and on Iha discharge gale. 
I. Bms nelld not be aerated until they are transferred. Workers must not be 

overexposed dUring this transfer. 
3. Procedure. lor FI.I 510r_: (Bunkers, quonsel building •. large sleellanks. reclan­

gular .haped bin •. atc.) 
a. Check the slorage lor lightness. 
b. To the extent practical sel' 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 base<,; 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 Ipplicatlnn. Bins requlrtng more 
Ihan 24 hourolo 111i.hould nol be lumigaled by addllion a.lhe bin IS IIlIed ,"ce 
large quantities of gaseous fumigant may esclpe before the bin IS finally sealed 
Surface application Cln be used if the bin can be mlde suffiCiently gas tight to 
contain the fumigant long enough for it to penetr3tethroughout In thiS In!.tance. 
It IS '1dVlsable to place If. of the doslge in the floor level adratlon ducts ThiS 
fumigant must not contlct liquid phase wlter. 

Surface application may include placing of the individual bags directly on the raw 
agricultural commOdity or placing them on Itripi of Krlft paper. The lalter Will 
allow for easier retrieval of the lpent biOI. Betler retention of gas 10 the 
commodity mass Will be accomplished by digging I long narrow trench on the 
surface. plaCing the bags In the trench and covering With the commodity 

9 Arrange enough applicators and other work,rl to complete the Job qUickly 
enough l.l avoid expolure.o hydrogen phosphide gl •. Monitoring With a SUItable 
detection de'lice is required to assure thl' the 0.3 ppm 8 hour TWA 1$ not 
exceeded See "Industria' Hygiene Monitoring" section found elsewhere In thiS 
manual 

h When possible, ,t ill~'1illble to cov.r th. commodity With plastiC tarps ThiS 'tIll 
act I' In addltionll .ealing me.aur •. 
Sell III r.maining •• ,tl 
Po.1 ··Olnr~er·· pl.Clrd. on .nd lock .11 enlrlnc .. 
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k. B,ns need not be aerated unless. re-entry is required. Consult safety procedures 
listed elsewhere in labeling. 

Remove and dispose of bags prior to emptymg bin or during emptying if the bags 
cannot be retneved otherwise. 

4 Procedur •• lor Bun~.r .nd Other Outdoor Tarped Commodltle.: 
a. FollOw steps b, c, d and e in Sec lion 3 above. 
b Wt"len tarps are spread over ground storage, be sure they are sealed together. 

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

spread over the comlT'odity after applicatIOn. Be sure Silts are sealed after 
application 

d Tnls IS an outdoor application so safety monitoring and respiratory eqUipment are 
not reqUired 

e Post Danger·' placards 
'linen poss,ble removt· bags pnor to moving the commodity. 

5 Proce iure lor Firm Storlge: 
a Generll: 

Since on farm storage IS almost always flat storage, refer to ··Procedures for Flat 
Storage· found elsewt ere In thiS manual. The instructions whiCh follows prOVide 
ada~I'Of1al gUidance 

o Seiling: 

:....~,)1O.'1ge .s In~ s,ngle most Important cause of failure," the treatment of farm btnS 

S. nce t"leSe D;n~, are usuall'J' small by comparison, they have a higher leakage area 10 
cr :,purt,on to !"'ell capacity Most wooden granaries are so porous that they cannot 
~)'J success' ... liy fumigated unless they are completely covered WIth plastiC sheeting 
:" S·:-fll~dr t.3rp Steel bins are also usually of very loose construction and therelorl} 
" ;,Jlre nl'..Jc .... aUenltOn to sealing All vents and aeration ducts must be tlCjhtl'J' seale'j 
uS n'] 4 fro I pOlyethylene sheeting or Its eqUivalent The plastiC n1uS,I be sedled 

..: recti.,... t.:) Ihe mt'!!al With tape or other aCheslve It IS not suffiCient to ··clOch liP the 
f lastlc d'5. hlth a belt The surface olthe grain should be (.Qvered With plastiC shf:e~lng 
,1!Ier FU·.~t TOXIN"!o; bags have been applied Tarplng of the grain surface will greetll-l 
rt!l.1ur:e I~ait-age Other sealing techniques are recommended. IE:'. closure of <tlilarqe 
C'CtC.~S ",,·1'1 caul"Ir.g. foam Insula1lon or other sealant Sealing these crdOs ..... 111 
T"all, '('duce the reqUired dosage 2 mil or thicker ,",Iastlc can be used lor larpln'] the 
';':1 n suda-..:e however. the plastiC used on tile outSide 01 the bin shOI,lrj fle at lea<:,t·' 

::; :.~"!11 d" ,-nt·re Sotructure IS tarped.the plastiC I1"I~JsI he at 1('<151 6 nuls I' "~ I) 
; '~ •• .!f ~ elce5S,.':: tearing during the fum'gatlon 

OOlag.: 
-,r "C'o;S ~ii 'he larqe cracks are scaled as descflbe1 abo ,e ttl~ dosage rec()mm"'r"1e'! 
s"·':"'u1d be 8·16 bags per 1000 bu (6·13 bags per 1000 CU ft) capdCl'l of !he 5pac 1: 

,.,~>?r !"'f> plas'lc tarp 

1 Additio,..11 Appllc.Uonl Inltructlon.: 
~ ':'=" r'J r;ags Into the grain mass IS the recommended I11P"1()r1 01 appl. .1','Hl p,,)'. 
-;-"1.(;'"'5 "'''Juld be scatlered e"enl.,. over the surf .. r.e rlacf' Pf) rnor{, Ih,ln • III !"" 

I ,'~i cl ~15e ,1"1 flrYJr level ar:rat,')n duCIS Be sure th~ InSI·le of Ihfl a~r"'"),, rf'J'! -; (I' f 

~h'f0re ,l1d'''q l!'1e bags Add·tlon of bags to water 'n il" a,'ratlon duc.1 can r 'l·J~t' il! r.· 
Seal !'"'~ <1!"fal,an fan as de~cr'bed above 

0; p J(:'!:" Oa"ger placards on entrances to the bin and f"le;:tr Ih~ 1<1\1 'H:'r HI:c'!o, t·, 

r·-i·:,lr(j ~ J '''5!ruct:ons 1·:Jun1 elsewhers In thl' lTlan'Jal 

"j()TE II rnol"liloring P.Qulpment I' n()t ilvad"bl"on" 'arm tlnd "ppl .11 ·,n r (lnnnl h~ 
d'J"e Irom out5lde o· a structure. an appro\oed resplralor mU'it he "Norn diJ'If'(.J 
aop"cati(,n from ""Itt"'ln In enel)ted Indoor Irea 

6. Procedure, lor Mil'" WIIIehouMI, Food Procetalng Planll, Chlmbe,., Truck" 
TrIW"", Conlllnen and Other S .. 11e So..... Enclolure" 
a. Determine the dosage 01 bags to be applied based upon the lolltlWing parameters 

for space fumigation: 
The volume 01 the structure 
The air andlor commodity tempe'ature 
The general tightness 01 the structure to be lumlgated 

b. Determine exposure period based on the "Exposure Guide" found elsewhere In 

this document. 
c. Seal.H openings except for the door being used to enter and leave. 
d. Place bags on flc.Jr 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 nol 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. Appliration should begin with the top floor and end WIth the ground 
floor. 

g. Doors leadll g to the fumigated space are then closed, sealed and locked. 
"Danger·' placards must be placed on all entrances. Apfer to placarding 
Instructions found elsewhere in this manual. 

h Upon cOl""1pletlon of the exposure period, windows and doors should be opened 
and the fumigated structure allowed to aerate. Gas concentration readings must 
be taken uSing low level detector tubes before allowing personnel to re-enter the 
area. Refer to aeration. re-entry and Industnal Hygiene Mon'tonng sectIons 
found elsewhere In this document. 

I. Dispose of remaining bags according to DISPOSAL instructions fou nd elsewhere 
In this manual. 

7 Procedure. lor SpICe Fumigation. Under Tlrpo: 
a Gener.l: 

FOllow the pertinent instructions given Immediately above part In ··6· 
b S.allng: 

An enclosure SUitable for fumigation may be formed by cQ'werln'::I packaged 
CommOrjltles 'W·th plastic sheetH,,,). The sheets may be taped. glued. or clarn~ed 
logether to prololde a suffiCient Width of matenal to ensure that adequate sealln] IS 
obtained 

The plaShc covenng may be sealed to the floor uSing tape. glue. saf'd snakes or by 
~.Iaclng 50.1 ')r sand onto the ends of plastiC cover·ng ur bl o·he~ SUitable 
pror;edures that enSures a goad seal 

c Addillon.1 Appllcallon In'lruction.: 
Bags may De applied under the edge of the !arp or thrOlqh sllt<; The bags shall j 

t)<? protf'cted from condensation or other SOJrce at water Tt"I<? silts In the cover,r l 

snsuld be> sealed after application of bags Bags ShOI,ld "ot be plied (,' 
()·,prlapped Carf- should be taken to ptevent the plastiC tarp hJfY"I c.')\/~r,ng " .. 
b<igs 
Addilional Pr'Clutionl: 
In1')' ' tum.gatlon prlO'cautlons are handled as any otr·~r sl"J,)'.y· >h~'I?'P !,"". 
lP("I!ICit!'']r' IS rni'tj~ f'f)(Tl 'Ju'side the area being fUr"l·qa1orj "'/'J'· ;or", "'11'( ·l'-.CIJDI 

ldJac~nllndoor ::t~ea; hut they must be protected frum 0·"'" 'e.r: 0' Jr~ t·~" I'j"),)P' 
phosph'd~ b{ ~r1~Quate ,)pallng. '/ef'tllatlon or rpsp '.:Jlc)r-l f: )I~C' r;.' 

D) not wa:. ·)n starks dlJrlnq th~ fum'gatlon 
f'1,l':e Daf""lg~r"· p!i'tcards at consp'cuous ,",0If""1l~ r)1"I ,~,.., 0",;11)5 J'" 
A,rltion: 
Pr-:>C-lutlon; must bt> I .... e" to aSsure that €'lfpOSIJr~ I') '"' :lrjr'J'1~'" ri' ,o;p'" 1'" n 

p.I{cess 01 03 ppm does not occur durIng the fum·ga·,ol"l ::trd Jr -'l"'a·")'"' 
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8. Applic.lIon Proc.dur.'or R.II Ca ... Con •• ln .... Truck •• and O.her Simll.r V.hlcles: 

a. General: . 
The follo ...... ing directions are for transport vehicles both static or in-transit. 
Trucks. vans. chambers. containers and other transport vehicles. to be p.laced 
aboard vessels or on piggyback rail shipments may be fumigated In-tra':1sl~, 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 FUMITOXINe bags may be added are Ireated In Ihesame 
way as any other storage faCIlity. FUMITOXIN may be added as the vehicle IS 
being flHed, the bags may be scattered pve;" the surface atter loading IS comp1ete 
or probed beneath the surface. 
Surface application IS not recommended tor In-tranSit fumigation. Be sure all 
ven~s. cracks or other openings are sealed. 

b Procedures for Processed Foods: 
FUMITOXIN ~ baas must not com .... Into contact with processed foods. Bags must 
be applied I'. suCh a way as :0 preveF'lt contact with the commodity or Its 
packaging 

c Bulk Rail Cars: 
Close and secure all :1atch covers except those being utilIzed for the 
fumigation 

2 Seal ail other openings Pay particular attentIon to. vents 
3 Clean ttle flange lip of hatch (or hatches) bt:..ng utilized. If the commodity 

extends Into Ine throat of the hatch. force It 3way ~.s far as possible 
4 Open cans and tape bags to a cardboard diSC. Be sure to only tape across tile 

bag ends only. 
S Place the diSC mto position, bag side up. and secure with masking tape 
6 Lower the cOlier Into place and secure. Ta~e "Danger" placard securelY' to the 

hatch cover 

d ?rocedure. t", ao.cars: 
, Crose and secure one of the door!!! from the InSide. Seal all openings and JOints. 

If possIble. ca.Jlk IDIOts and drape entlle doorway with pl.lyethylene film. 
securing the edges to t!"le lOner wall, floor and ceiling wr~h masking tape. 

2 Ir Ject the roof, floor and walls for holes and/or cracks. Seal all openmgs 
3 If p,- 'iSIL.'ie. drape remaining doorway with polyethylene film before door ,5 

closed Secure edges to door lams and floor. Close door and secure. It 
doorway IS draped wIth polyethylene. it may nct be necessary to seal the door 
I'om the outside If door IS not draped. seal all cracks. openings and jOints from 
the outsIde 

... O~.e" cans and tape bags to cardboard diSCS de sure to tape across the bag 
ends i-,n:y 

-S Pla'.e the loaded diSCS InSide the boxcar and secure. bag Side t.p. W: tape or 
rail to the wall 

~ POS! Danger' placards on each door 

.. Procedure. for Contlln.r,: 
, p" rpdures for truckS ..... ans and other transport contaIners a'e essentially the 

SiWW as boxcarS. except therr doors tend to be more gas tight, and they often 
I"J~ .. '~ ,.,rl, a rear door. which must be sealed after appltcat:on IS completed 

9 Application Proc.dura. for In· Tran.l. Fumlgallon of Shlphold.: 
~ G.n.,,' In'ormatlon: 

Shipboard fumigation IS also '~gulated ry the U S Coast Guard Regulations 
45 CFR 147A 

2 rt"l,s p~oduct IS tOXIC to fIsh Keep out of la~p.s. streams and 01her aquatIc 
€'''-/lronments 00 not contaminate water by cleaning equIpment or r1lsposal of 
wast(lS 
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b. P .... oy.g. fumlg •• lon Proc.d~ .... nd Prac.u.lons: 
1. Prior to fumigating a vess,:' 'or in~transit cargo fumigation". the master of the 

vessel or his representative, and the fumigator must determine whether the 
vessel is suitably designed and con.igured $0 as to allow for safe oc.cupancy 
by the ship's crew throughout the duration of the fumigation. 

If it is determined that the design and cc.nfiguration of the vessel does nol 
allow for safe occupancy by the ship's crew throughout the duration of the 
fumigation, then the vessel will nol be 'umigated unless all crew members are 
removed from the vessel. The crew ~embers will not be allowed to occupy the 
vessel until the vessel has been properly aerated and a determination has been 
made by the master of the yessel and the fumigator that the vessel IS safe for 
occupancy. 

2. The person responsible for the 'umigation must notify the master of the vessel, 
or his repr~senlat .. '~, of the requirements relating to personal protectIOn 
e~Ulpment, detection equipment and that a person qualified in the USE: ollhls 
equipme,t must accompany the vessel with cargo under fumigation. Emergen­
cy procedures, cargo ventilation, periodic monitoring and inspections, an!:i 
first aid measures must be discussed with and understood by the master ot the 
vessel or his representative. 

3. Seal all cpp.mngs to the cargo hold ortaok using suitable water proof, gas tight 
material::.. ,-ock andlor otherwise secure all openings, manways. etc., used 10 
enter the hold. Post appropriate "Danger" placards on same. 

4. On tankers the over-t;>ace pressure relie' system 01 each tank must be sealed 
by (I) the clOSing of approproate yalyes and (2) sealing the openings Into 
over-space with gas tight materials. 

5. Contact appropriate authorities. 
6. If the fumigation is not completed and 1he vessel aerate:::t before the manned 

v8sseileavBs port, the person in charge of the vessel shall ensure that at least 
two units of personal protection equipment and one gas or vapor detection 
deVice and a person qualified in their operation be on board the vessel dUring 
voyage. 

7 During the fumigation or until a manned vessel leaves port or the cargo IS 

aerated, the person," charge 0' the fumigation shall ensure that a qualified 
person using Qas or vapor detection equipment tests areas adjacent to spaces 
containing fumigated cargo and an regularly occupied areas tor tumlgation 
leakage. If leakage of the fumigant is detected, the person in charge of the 
tumigatlon shall take action te; correct the leakage, or shan inform the master 
01 the vessel, or his representative, of the leakage $0 that corrective action can 
be taken. Personal protection equipment meanS a gas mask lilted with a 
canister deSigned for phosphin~ 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 Proc.dur •• for Bulk Dry Cargo V .... I. and T.nk.ra: 
1 Calculate dosage on the basis 01 cargo hold volume Dosage is always 

carculafed for the total hold volume irrespective of the commodity tonnage In 

the hOld. 

FUMITOXIN8 bags ........................... 2 to 6 bag. per '.000 cu. It. 

2 Arter 8 hold has been filled orc"mpleted, open containers and distribute bags 
Uniformly onto t.:ommodlty surface with spacing between each. Do not place 
bags wllhin 10 feet of Side .. ails Step on each alter placement or probe bags 
Into commodity. 

3 Observe closing of hatch covers closely. Stop the closing If the coyer snag5 an 
IndlYldual bag. Reposition the bag and resume clOSing 

d Voyage P .. caullon. and Proc.du .. s: 
1 At regular interv'ls, monitor space. Idj.cent to IrelS containing fumigated 

cargo and all regularly occupied arelS. for fumlganll.ak.g. uSing Ipproprilte 
ga. detection equipment. 
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Special attenlion should be given to living auarters. kitchens. storerooms. 
mess halls. keel ducts, day roams. Ihe bridge. engine room and any other 
enclosed spaces occupied or frequented by crew members durir"q voyage. 

2. If hydrogen phosphide (phosphine) is delected, evacuate the space or area, 
and seal ott the source of the leak wearing appropriate respiratory protection 
equipment. Ventilate the area belore allowing occupants to return. 

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

the fumigation must be aborted. 

e. Preclutlon. Ind Procedure. During DI.chorgl: 
If necessary to enler holds prior to discharge, test spaces directly above cargo 
surface for fumigant concentration, using appropriate gas detection and pers')nal 
protection equipmenl. Do not allow entry 10 fumigated areas Without personal 
protection equipment, unless fumigant concentrations are at safe levels. as 
Indicated by a suitable delsctor. 

Personal Protectl.e Equipment 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 carners 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 01 two qualified 

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

10 Application Procedures lor In-Trlnslt FumlglUon of Containers on Ships: 

a When fumigating bulk commodities to which direct additIOn to thiS fumigant is 
not allowed or contact to Its packaging, please refer to section covering directlOns 
lor slatlc containers. 

b In·tranSlt fumigation of conta.ners on ships is regulated by Coast Guard 
R~gulatlon 46 CFR 147 A and the applicator or shipper must obtain and comply 
With 0.:::. Coast Guard Special Permit No. 52-75. Contact the Coast Guard or 
Peslcon Systems, Inc for additional information. 

c Compiy wltn general precautions given in labeling. 

, I Applications Procedures for Fumlo.tloni of alrget: 

a Generll: 
Since barge fumigatIOn IS a type of flat storage fumlga!.rm as well as havmg 
Similarities 10 common With a ship. refer to sections on ,· .... ·ocedures fc.r Flat 
Storage·· and ·'Appl'cahOn Procedures for In·translt Fumigation 01 3hIP'S Holds·' 
f...JlJOd elsewnere 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 Permll 
No 2· 75 The shipper or fumigator must possess thiS permit prior to fumigating 
To obtain thiS permit contact 

b Sealing: 

U S. Coa.t Guard 
Hazardou! Materials Branch 
Wa.h,ngton. D.C. 20593-0001 

Soeclal care must be taken In determining whether a barge IS SUitable for 
fumIgatIon 
E -.ceSSI'ie leakage may occur through poorly sealed hold covers 
Pr:or to unloading barges, make appropriate tests to ascerta." cargo area, as w€ll 
a:i Dallast areas. ,Iff> tree of hydrogen phosphIde gas 
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XVI. PLACARDING OF FUMIGATED AREAS 

The applicator must placard or post all entrances to the fumigatel1 areas With signs 
bearing: 
1. The signal word DANGER/PELIGRO and the SKULL AND CROSSBONES ,ymbolln 
red. 
2. The st.tement, "Area andlor commodity under fumigation, DO NOT ENTER/NO 
ENT:1E." 
3. The statement, "This sign may only be removed after the commodlt~ .Ior area IS 

completely aerated (contains 0.3 ppm or less phosphine gas). If incorn ~ely aerated 
commodity is transferred to a new site, the new site must also be p!acardeo, and workers 
must not be exposed to more than 0.3 ppm phosphine." 
4. The date and time fumigation begins and is completed. 
S Name of fumigant used. 
6 Name. address. and telephone number of the applicator. 

All entrances to a fumigated area must be placarded. Where possible. placards should be 
placed In advance of the fumigation in order to keep uneuthorized 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 dow~ to U :) ppm or less 
To determine whether aeration is complete, each tl)migated site or vehicle must be 
monlt~rcd following directions found under industrial Hygiene Monltormg and shown to 
Cuntalrl 0 3 ppm or less phosphlnt' gAs in the air space around and. when feaSible. In the 
mass of the commodity. Transfer of incompletely aerated commodity to a new site IS 
pernllsslble. however, the new storage site nlust be placarded If more than 03 ppm IS 
detech~d 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 responsibfe for rttmOving pieacards 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 aJd 
treatment for hydrogen phosphide poisoning. 

XVIII. AERATION OF FUMIGATED COMMODITIES 

a Foods and F •• ds 
Tolerances for hydrogen phosphide residues have been established at 0 1 ppm tor 
arumal feeds and 0.01 ppm for finished foods. To guarantee compliance WIth these 
tolerances, It IS necessary to aerate these c.)mmodltles for 48 hours prior to offeflng 
them to the end consumer. 

b Tobacco 
Tobacco must be aerated for at least three days (72 hours) when fumigated !n 
hogsheads or until concentration IS below 0.3 ppm and for at least two days 148 hours) 
when fUrllgated In other containers. When plastiC liners are used. longer aera~I()n 
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 tess than 
tolerance levels, the commodity may be shipped to the consumer regardless of the 
abo~e holding penods 
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XVIII. DISPOSAL INSTRUCTIONS 

A. TABLETS AND PELLETS 

a GENERAL 
Tne EPA has determined that proper disposal of aluminum phosphide will cause no 
unreasonable adverse effects t('l the environment. Contact your State Pesticide or 
EnVironmental ContrOl Agency. or Hazardous Waste representative at the nearest EPA 
AeglQf'al Off'ce tor gUidance 
1 00 not contaminate water. tOOel or feed by disposal of pesticide wastes 
2 Unreated Or partially reacted FUMITOXIN 8 1S acutely hazardous Improper disposal 

of eXcess. pesticide. spray mixture or nnsate IS a violation of Federal Law If these 
·hastes can"lot be disposed of by us'} aCCC"lrdlng to labelmstructlons. contact your 
State PestlclC(; or EnV"lronrnental Control Agency. or the Hazardous Waste represen~ 
tatlV"e at tne nearest EPA Regional Of!lce for gUidance. For speCifiC Instructions. refer 
t'J wet de,Jct, .... a!lon mf'thod of disposal and spill and leak procedu~es. or call your 
Pestcon S,stem". !nc representative for gUidance 

3 SQr:h; loc-:)I al1d state waste disposal regulations may vary from the fOIIO'NIf'g recom­
f'lenda!'O"s O'sposal procedures should be reviewed with appropriate authorities to 
.'·5 .... re CO'1i~lianCe with local regulations Contact your S:ale Pesticide or Envlfon­
r:1en~dl Contrvi Agency or Hazardous Waste SpeCialist at the nearest EPA Regional 
Office f'Jf g'JldanCe 

.; rr,pl~ ~.r. ·'e fla~~s and stoppers wltn water then offer for recycling or recond!tlon~ 
ng or purcture and dispose of ,n a sanitary landflli. or by other ~rocedures approved 

8 .• s!ate anc.: ioca l authorities Rlnsate nay be disposed of In a sanitary landtlll or by 
~:'lU ap;":'oJE:d procedures Or, It IS permisSible to remove lIdS and expose empty 
~ l~k. 5 t'.:. ill m ospt"1erlC co ... d Itlons u.1tll reSidue In the flasks IS reacted Then puncture 
:1"':1 ·J·spDse 0: ' ... a sarlltary landflill or othe"' approvec site. or by other procedures 
~i~;;' 0 J'::C b f state and local authontles 

If P·o ... Yly e:-::Dosed. the reSidual dust remaining after a fumigation wllh FUMITOX~ 
j~ ..... dl be a ~ allsh- ..... hlte powder and conta,n a smail amount of unreacted 
iI ,,,"""'0"· phospn,d·, THE RES!DUAl DUST FROM INCOMPlETEl Y EXPOS­
,,0 ,VH;OXIN WilL "EQUinE SPECIAL CARE 

c DIPF.CTtONS FOR DISPOSAL OF SPENT RESIDUAL DUST 
I" 'Jp·2;> a~".:~S. :,:"'"·all (no~ more than 5 flasks) amounts of reSidual dust may be 
(j13~,)5(>j ct 'In 5 tE' bl bLirlal or by spreading Over the land surface away from 
,"""ab ~ed (ll;.I-j, .... gs 

? ~ .. s·Oual dust I'orn FUMITOXIN may al~o be collected and dlspl)sed of at a 
s,F'.:ar,. lal""':::::1 d. ,"Clf ~ra!or or other appro'led Sites or by omer procedurt:s 
a"VG."!.j b, reJera:. State or local authOrities 

j ~ ··:-,-.12!:J 3 kg I~ to 71QS I of f251dual dust from 2 10 3 11asks of FUMITOXtN rnay he 
(~_' ·,:,~~'?d 'Qr d S~JSalln a l-gallon buck~t Larger amounts. up to one-half case 
'-'1(1 .. be co(lecte-j in bu'fap. cotton or other types of porous cloth bags for 
'ra"S~()nat'on In (:1 open 'Iehlcle to the disposal site Do not collect dust from 
• .,.... _ .••• ~,...~lr> 7 '!;JS ... S fJf fablets Of 10 lIas;"s of pellets labout " kg or 25 tbs ) In a 
, ." .. ' ~.1~ CO NOT PilE BA:;S TOGETHER DO NOT 'JSE THIS METHOD FOR 
~:.,,' 'AcL Y SPENT OR ·GREEW DUST CAUTION: DO NOT COLLECT DUST 
" . ·\~Gc Cqu','S DUMPSTERS PLASTIC BAGS OR OTHEQ CONTAI.~ERS 
:.~~PE C~"Jf=INEMENT MAY OCCUR 

DIRECTIONS FOR DEACTIVATION AND DISPOSAL OF 'G~EEN·' PARTIALLY 
SPENT RESIDUAL DUST 
C, .. j ..... "rr.f',...~ of r:'ar"rlily spent reSldUrli dust. as In a closed c,)ntalner or cOII'3'ctlon and 
,' .• \J'.' _,I id'JE' l·,l<ln! t :2'S of dust rn·.· r€'suit In a fire hazard SmC'11 amour's at h)'droge .... 
~ •. o;~' ... j~ ~;?lY tie gl.,.""n off hor ~races of unreactl':'d alum,num pl·"'Jspnld~. and 

•••• >' ...... ~ ... ~ Jf .... ~ qas may rpsult In d ',dsh 
~" .. ' , --: Sp'JS.-'I' tiS neCeS5a r (!0 furtherdeactl'latepartl3l1y spe"lt r€,Sldu~ f01lowlng ar 

",::,.p~o:> O;O'L1c·S'.I'e tll1"'O;> or lol'owlng a fumigation wt-ueh has prOduced large 
G ~"l' es of ~af~·ajly SPt?'1t matenal You must use either the Net or dry method 
'::esc' ::ed N~~')N 
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d. DIRECTIONS FDR WET METHOD DEACTIYATION AND DISPOSAL OF LARGE 
QUANTITIES (OYER $ FLASKS) OF PARTIALLY SPENT C'R "GREEN" DUST 

1. Deactivating solution is prepared by adding the appropriate amount of low 
sudsing liquid detergent or surlleta"t tr. water in a drum or other sUitable 
contamer. A 2% solution 01 detergent': cups to 30 gallons) IS suggesled The 
con tamer shoulcl be .'illed with deact"vating solution to wlthm a tew Inches of the 
lap. 

2. Residual dust is poured slowly into the deactivating solution and stirred so as to 
thoroughly wet all at the residual dust. This must be done In thp outdoor air and 
not the tumlqllted structure. Dust from FUMITOXIN~ tablets or pellets should be 
mur;ed in no I ••• than ten gallons of water-detergent solution lor each case of 
malen",1 used. 

3 Olspo~e ot the deactivated residue-water suspension, IIflth or without preliminary 
decanting, at a sanitary landfill or other S Jltable site approved by local authorities. 
Wh\;Hl· permissible, the slurry m::ty be poured into a storm sewer (If you have 
allowed this mixture to s!and for no less than 36 hours), or out onto the ground 

4 CAUTION: Wear appropriate respiratory protection during wet deactivation of 
partially spent material. Do not cover the container holding the Slurry at any time 
Do not dispose of residual dust in a toilet. Do not allow quantities of dry. residual 
dUSI from FUMITOXIN 10 be collected or stored. 

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

B. BAGS 

1. Smaller amounts. not more than 5 flasks, of partially spent dust may oe spread In 
an open area away from Inhallited buildings and restricted from access to humans 
or animals and allowed to be further deactivated by atmospheflc exposure 

2 ThiS dust may then be buried or transported to appropnate sites and disposed of 
as directed in "Directions for Disposal of Spent Dust.·· 

a Dllpolll 01 UNREAC'TED or PARTIALLY REACTED FUMITOXIN big I: (From opilll, 
I .. klng Clnl or other IOU'CII). 
Unreacted or partiallv reacted FUMITOXIN bags are acutely hazardous Impropt:r 
disposal of thiS product IS a vIolation of federal law If thiS prl)duct cannot be 
disposed of by {)rdinary ~se or according tothe Instructions that follow. contact your 
slate pestiCide or environmental control agenty or the hazardous ~aste representa­
tive at the nearest EPA regional office for gUidance Do not contaminate w?ter by 
disposal 

Some local and state waste disposal regulatIOns rr' If 'Iary from the 'ollowlng 
recommendations Disposal procedures should be reViewed With appropflate 
authontles 10 ensure compliance With local regulations 

FOR SPECIFIC INSTRUCTIONS, SEE "SPILL A"fD LEAK PROCEDURES FOUND 
ELSEWHERE IN THIS MANUAL 

b Dilpolll of FUMITOl'IN Bogi Following I SPICI Fumlgllion: 
, GI".,.I: 

If properly exposed. the bags remaining after a fumigation w,P CO!1'·ll'1 a ~raflsh 
whIte spent. nonhazardous ti'aste and ..... ,11 contam only a small amount of 
un reacted aluminum phosphide However, reSidual dust from Incomplete!y 
eJl.posed bags (See "EXPOSURE GUIDE" found elsewhere In tt:J"s manual) wll i 

reqUire slJeclal care Confinement of pertleU, spent bags. as In a closed container 
may result In a fire hazard. Small.mounts of hyd ·ogen phosphide may be given 
off from the unreacted aluminum phosphide. and c!)nllnement ot the gas may 
re5ult In a lIash Unless It can be determmed 'Nlth certainty that the bags ore spel1t 
they must be deactivated as described belo'N prior to disposal 

2 Dlocll.lllon 01 FUIofIITOXIN I.: 
The method~ below may be u"ed for delctivat:"o us~d or ur Jsed FUMITOXIN 
bags regarf1les. of the extent to which tho aluminum phosphIde "as decornpo,ed 
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a Dry o.8CtlYetlon: 
Collect bags and place them ir' a well ventilated holding con tamer such as 
wife cage used for ether hydrogen phosphide fumigants or other similar 
devices. Store the bags in one of these devices until the bags are ~pent. 
Unused or partially spent bags can be spread out on the ground in a secure 
open area away from occupied buildings to be deactivated by atmospheric 
mOlstur'.! Care should be taken Iv that th'jY arg not carned away by the wind 
Dry deactivation 1$ the recommend~ ,...(ocedure for unused or partially spent 
bags If m doubt. as to whether the bags are spent. contact Peste an Systems. 
Inc 
Ign,tlon may occur ,f large numbers of Incompletely reacted oags are 
con~acted by liquId water ThiS can occur In open or perforated storage 
containers Therefore. such storage should be out 01 doors In a rllatp/e 
Isolated area protected Irom rain. 

o Wot Doactl.etlon - M.thod On.: 
Fil' an appropriate Sized container wllh water a feN Inches from the top 
Submerge bags for 36 hou"s. A metal grid works well 10 keep bags submerged 
Do not cover container Wear appropnate respiratory protection ThiS shOuld 
~e done outdoors Tt"le wale; may be disposed of t:1 a storm sewer or by 
pourl"g 11 out on the ground. 

c Wot Doactl.etlon - Mothoo Two: 
F III an appropriate-sized metal container 2/3 full with >Nater For each gallon of 
..... ater add ~ ,4 cup of low sudsmg detergent or surfactant Use '0 less than 1 
gallon of water/detergent solution for 60 FUMITOXIN bags Open each bag 
and dUI"T"IP contents Inlo the container as the water IS sltrred Wear appropriate 
resP"atoiy protecliO" DO NOT COVER THE CONTAINER AT ANY TIME 
TI'1,S s~O\Jld bf; done olltdoors 

Dlspo •• 1 Proc:.dur •• : 
I n open areas. small amounts (UP to 7 0 kg) 01 the spent bags may be disposed alan 
s,!e by toL<r'al of rne eags or by opening the bags and spreading the dust O'ler the lanrj 
su'luce aWd:-' from Inhabited bUildings. 

Spent bags may -lIsa be collected and disposed 01 at a sarlltary landfill. d,lproved 
~f'S~'C: Je '''Cln'?rator or other approved sites or by other proced\..' ~s apprc',eJ by 
f<eo:1eral 3!ate and local authofltles 

i)0 "':)! OISPOS(' 0' dust In a toilet 

D sp0se of .Ialer uust mlxtJre (sIUffY) (With or without preliminary pouring out of 
E1(CeSS 'Na!erl ,n a sanitary lardflll or Jther SUitable bunal site approved tly local 
l .. ~"'V ~ f':> 1,Nr-.ere permISSlb:e. the slurry may be poured out on the ground It It IS 
"';;o.rj Y3 f ')'J'S It may be poured Into a storm S8>Ner 

"'~c..er C'J'" rt:! partially spent bags or slurry In closed containers SuCh as closed 
~ •. ,~'S -:;, ~ dSt,C bags 

.; Oispo .. 1 01 Clns: 
:J -;~>-::s'"" :." : a"s 'n a sanitary land'''1 or by ottler approved sta!e or local ;Jfocedures 

XIX. SPILL AND LEAK PROCEDURE 

A. TABLfTS AND PELLETS 
HANDLING SPILL 
A so It Qthl?r than l:t':'c't1e"tal to application or normal handling may produce high 
'e,e's 'Jf gas anj U'II!refore. attending personnel must wear SCBA when the 
_ ).,,::prtratlon or hydrogen phosphide gas 15 U"'Ikno'Nn Other NIOSH:MSHA 
.=tC',Ho ... -:-d (esp, 'lItory protection may be worn I' the concentration '5 known uo 
"'ot '.JSP watf'~ at al . ..,. time to clean up a spill of FUMITOXIN· Water In cont=lcl With 
,1"'(~aCfed tabl8t5 or pellets Will Qreltly Iccelerale ,.,e production 3' hydrogen 
~,t-.( ;:o'-',de ga5 w."ch could result Ir: a tOXIC Indlor fl,e tlalard Wear (.ry glo'les 01 
Gotton 0r otner SUitable mat£til' when "Indling Ilumlnum phosphide 

8. Return all intlct Iluminum flasks to cardbolrd cas,s or other SUitable 
packeging which hes be9n properly merked eccording to DOT regulations 
Noti'y consignee end snipper 0' dem8jleo eeses. 

b. " aluminum '11Skl hl.e been punctured or demlged so as to leak. the 
container mly be temporarily repaired with aluminum ·ape or the FUMITOX­
IN- mly be trlnsferred 'rom the dlmlged IIlsks to I sound metal container 
whiCh should be selled Ind properly labeled as alummum phosphide 
Transport the darnlged containers 10 In Irel SUitable 'or pestiCide storage for 
inspection. Contact Pestcon SYltems, Inc, If ,( 'urther ,"structlons. 

c It a spill hal occurred which il only I few".. .nutes old, collect the tablels and 
pellets and piece them back into the original 'I .. ks. II they are Intact. and 
stopper tightly. Pllee the tablet, Ind pellet, in I sound metll container I' ,tie 
orlglnaillasks are damaged. CA'JTION: The,e 'Iasks may 'lash upon opening 
at a later dats. 

d II the age 0' the spill '. unknown or i' the tablets or pellets have been 
contaminated with lOll, debriS, wlt.r, etc., glther up the spillage and place It 
Into small open bucket' having a capacity no larger than about 1 gallon Do nc..t 
add more than one lIask 0' Ipilleg. meterill. 1 to 1.5 kg (2 to 3 lOS) ., !he 
bucket. If on-lite, wet deae,i'lltion IS not "Isible. these oper containers 
should be transported in open vehlel.1 to a IUltlble area Wet cJeaellvallon 
may be carried oul as described Iway 'rom inhabited bUlldtn9S Alternatlwel'i. 
small amount 0' spillage 'rom 4 to 5tlasks (4to 8 kg. 9 to 181bs ) may be spread 
out ,n an open area to be c:Jeactivated by atmospheriC mOisture 

2 PROCEDURE FOR WET DEACTIVATION OF SPILLS 
a. Oe.tttivatmg solullon IS preplred by adding the appropriate amount of low 

sudslng liqUid detergent or surfaetlnt to water In a drum or other SUitable 
.:ontalner A 2'4 solution or 4l cups in 30 gallons IS recommended Tt"le 
container Should be 'Illed with deactivating solullon to Within a lew Inches 01 
the top 

b The tablets or pellets are poured slowly into the deactivating solution 8fl(j 

stirred so as to thoroughly .etlll a. the fl'MITOXIN. ThiS must be done In trle 
open al( FUMITOXIN tlblets or pellets Ihould be ,"Ixed Inlo no less Ihan 
about 15 gallons of wlter-detergent solution for each case of splllecJ material 

c Allow the mixture to stand. with occaslonillflrrtng. for at least 36 hours 
d Dispose of the slurry of deactivated mllenal. With or wittloui preliminary 

deca"tlng. at a sanitary landfill or other SUitable 'ilte approved by local 
aulhonlles Where P8rmiss.ble.lhls slurry may be poured out onto the ground 
or 1,,10 8 storm sewer 

CAUTION: Wear appros:,.riate r1sptral(·ry protection during wet deactlyat,on 
of 'me_posed FUMITOXINe, Never place pellets. tablets. or dust 1M a closed 
container such as a dumpster. sealed drum. plastiC bag. etc. as. flammable 
concent .. atlon ca" develop and I flash of hydrogen pl'1osphlde gas IS IIkel)· to 
occur TI-iE EPA HAS DETERMINED THAT PROPER DISPOSAL OF ALUMI· 
NUM PHOSPHIDE WILL CAUSE NO UNREASONABLE ADVERSE EFFECTS 
TO T HE EN m'ONMENT 

FOR AS~IC;TANCE CONTACT 

PUTCON S1STEMS. tNC. 
551t CAPITAL CENTER DRIVE. SUITE 302 

RALEIGH, Ne' 27101, USA 
TELEPHONE: (.1.) '51·250" 

FAX: (.1.) nt-21SS 
or 

CHEMTREC (800) 424-9300 



B. BAGS 

G.n.r.1 H.ndll",: 
A ~plli other than incider"'ll to appliClition or normal handling or punctured 
containers. C.n produce high .... 1. 01 g ... nd. thereloro .!tending personnol 
must wear a SCBA or Its equiyalent when concentration of hydrogen phosphide 
gas IS unknown. II the concentr.tion il known. other NIOSH/MSliA Ippro ... d 
reSpiratory prot-.ction can be worn. We., dry gloves of conon or other IUltable 
material when contact with tne powdered formulation is likely_ 

2 Olmlg. to Flberbolld C ... : 
Check cans It they are dlmaged, hsndle IS described belOW It thEY are 
undamaged. return them to c.rdboard cartons or other suitable packaging which 

- compILes With DOT regulations. 
3 Lelklng Cln Procedur." 

II cans haye been puncturecl or damaged causiny a leak, the product may be 
Immediately use<J or Ihe cont.in~r may be temporarily repaired With aluminum 
tape The FUMITOXIN" bags mdY be t,.ns'orred I.om the damaged can to a 
sound metal contamer which !hould be sealed and properly labeled as aluminum 
phosphide. or It may tie deactivated and disposed of. ReIer to deachvation and 
disposal method fouI1d In this manUI'. Transport the damagad contamers to an 
area sUitable lor pesticide stor.ge for i,upection r urther Ir.~tructions and 
recommendations may be obt.lned, If required, trom Pestcon Systems. Inc. 

Hanclle empty damaged conll,ners IS descflbed under "Disposal 01 Empty 
Cans .. 

4 Spill Proceclur .. : 
S.nC131he torrnulalton 1$ placed In small, tough paper bags. spill will beelthe( bags 
or a srnal~ Quantity 01 powde" spilled ',om. punctured bag Conseq~nlly. !~llIs 
are nol :Ikely ;,,) r.onstllu!e a frequent problem. 

00 ,"\ot flUSh spillage .".'own Oraln With water, 00 NOT use water at any~lme tu 
cieal"l a ':!opd! Water In contact With unrelcted FUMITOXI~ bags Will r,plrtly 
acc~lerate the production of hydrooer. phosphide gls and eQuid cause spontane­
ous Ignl'lf~n of the gas II bags h.y~ Just been spilled Ind t-av8 not been 
con~an .,naled by other materials. collect the bags and use them \..or placethem Int'J 
a sOu"d metal conlalner and seal II or de.ctlvate and dlspos~ of '''em It POSSible 
",e ImmedIately CAUTION AN IGNITION MAY OCCUR WHEN THESE CO~I· 
T AINERS AR;:;: OPENEr, If Ihe spill IS more than a few mU"lJles old or ~as been 
C:Jnlamlnated oNlth waler. gal".r It up and place It Into tn open top can and 
deactivate II Immediately It on 4 511. de .thy.tlon IS :',ot j'JaSlb'e. Ihes,e open 
container! !hould be tran,ported In Ope'l vehicles 10 a sl"ll.ble areg away from 
occupied bulldlOY Wet or dry deactivation may then be camed out See 
dea(t.",atlo'" Instrucllons found elsewher. In thiS rnanual 

FOR ASSISTANCE CON fACT 

PEITCOIi SYSTEMS, INC. 

5S" CAPITAL CENTER .,RIVE. SfE 002 
RALEIGH. NC 27606. USA 

TELEPHONE (9191859·2500 
FAX (9191 859-2t55 

OR 

CHEMTREC (!IOOI 424·9300 

xx. LOCAL EMERGENCY "HONe NUMBERS 

LOCAL EMIfRGENCY PHONE NUMBERS: 

------------------------------------

NAME OF PERSON IN CHARGE OF liTE: 

AOORkIG: _________________________________________________ __ 

TELEPHONE NO.: 

FUMIGATION DATE: ____________________ __ 

START: _______________ __ 

OPEN: _______ . ___ __ 

AERATION CC.MPLETE: _____________ _ 

REYIEWED LABEL WITH: 

NAME: __ _ __ ___ SIGNATURE: _____________ _ 

NAME: ___________________ __ SIGNATURE: ______________ _ 

NAME: ___ . __________ __ SIGNATURE: _____ _ 

NAM!: _______________ __ SIGNATURE: ____ _ 
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XXI. NOTE TO PHYSICIAN --------------------, 

WE RECOMMEND THAT YOU GIVE YOUR COMPANY PHYSICIAN 
AND/OR THE EMERGENCY CENTER CLOSEST TO THE JOB SITE A 
COpy OF THIS PAGE: 

Nole 10 PhYllclln: 

AluMinum phosphide In tablets, pellets and bags r.lct with moisture from the a'f, 
water. ic:ds and many other liquids 10 r.I8I18 hydrogen phosphide (phosphine) gas. 
Mild exposure to Inhalation causes malaise (indefinite 'eeling of Sickness), ringing of 
ears, fatigue, nausea, and pressure In the chest which is relieved by remoyal to fresh 
II' Moderate pOisoning causes weakness, vomiting, plin jU5t above the stomach, 
chest pain, diarrhea and dyspnea (difficulty In breathing) Symptoms of seyere 
pOisoning may occur wolthln a few hours 0 several days, resulting In pulmonary 
edema (flUid In lungs) : .. nd may lead tadlUlnass, cyanOSIS (blue or purple Skll color). 
unconSCiousness, and death 

In suffiCient Quantlly, phosphine affects the h"'er, kidneys, lungs. nervous system, 
and Clrculato· ... system Inhalation can cluse lung edema (flUid 10 lungs) and 
hyperemia (tll",d In brain) Ingesllon can cause lung Ind brain symptoms but damage 
to 'he viscera (body caYlty organs) IS more common Phosphine poisoning may 
result ,n (1) pulmonary edema. (2) liver elevate:1 serum 30T, LDH and alkaline 
phosphatase, reduced prothrombin, hemorrhage Ind IIIJndice (yellow skin colot) 
and (3) k.ldney hematuria (blood In urine) and anuria (Ibnormallack of urination) 
Pathology IS characterized of hYPOJl.la (oxygen deficiency In body tissue) Frequent 
e.posure to subacute concentration!. over I period of days or weeks may cause 
OOlsonlng Treatment IS symptomatic 

The follOWing measu'es Ire suggested for use by the phfs~clans In accordance 
oNlt~ ! 'e,' own Judgment 

In Is m·,der torms, symptoms of pOlsonll"9 may take some lime (up to 24 hours) to 
1Tl8ke tflelr appearaace, and the follOWing IS suggested 

1 GI'oIe comp!ele rest for 1·2 days, during which the {;~.Ient must be kept qUIet 
ana war!"J1 

? Sh']"Jld the patient sutter from vomiting or Increased blood sugar. approprlafe 
5,)lut '.1 .... S s~ould be admlnl~tered Treatment With Olf '"en breathing equlpmentl~ 
~ecorT1I''"''i!, . .,tj,?(j as IS the adlT'trllstratlon of cardiac and Circulatory :ltlml.llants 

Ir. case 0' se'olere pOisoning (IntenSive :::are unit recommended) 

~ '/'It-ere pu!monar; edema IS observed. stet old therapy should be cor.slderftd 
and cl')se meljlcal supervlSIOl'l IS recomrr.ended Blood transfUSions may be 
recessa r { 

') I .... case 'J' lTli'l,.fest pulmonary edema, v-enesectlor! shoul j be peoforl"!"led under 
-Ie" P'~lIisu'e co""ol Heart GlycoSld&t (I V) (In clse of hemoconcentratlo#l. 
.p'·~SPO:! 'In r-!a( q~Jult ,n shor.k) Or. progreSSlvt:J edema Of lungs. Immediate 
,..··.,~a· 'J"" N~"" a con;tarrt removal of e,]ema flUid and ol(yger) over·prpssure 
tls(' .,,' 0 .... ae; ~~n a~ an." measures fl!Qu1'ed !or shQl;k treltment In case of kidney 

I.:, ,'~ ".~·a r: )'p(,real "'e""od'aly~ls 1S nftCftuar'}' Th-!'re " ~o speCifiC antidote 
."'1,." '~""" 5 ('0'5('1nlflg 

3 '.'e o,' ')", S"OIJIIj be rn!lde here of SUICidal .ttfolr.pt~ by ta'-"" J ~ohd phosph!n~ 
~ ( .... ~ ...... ':',.~ ... AHIIC!' soffal10wI"'lg emptying Of thftstornac"'l l;yvom': ' .,; flus"',ng of the 
s·-;,-,~: ... oil ", oj tu'er1 t:'JhIS~IUrT' permanganate ~olutlor, 0' a So:u~Ion of magn@'lum 
L.''''' ':,. 1'" u"" to! 'I uC;""'''''Q 1''JUllj Cf'83@S10,meli of C8rbiOft Thel"!!I~ter. aply carbomedl. 
c ""a l 

(, 

P(lTCON .YlTlM., INC. 
55" CAPITAL GENTE'! DRIVE. STE 302. RALEIGH. NC 27606 

"ELE 'HONE 19'9185t-2~ FAX 19t9185t-2t;5 

UII. UMPLE INDUSTRIAL HYGIENE MONITORING LOG 

1. SITE LOCATIO .. : 

2. DATEITIME FUMIGATION STARTEO: _____________ _ 

3. WEATHER CONDITION(S): _________________ _ 

OATE TIME LOCATION P.P.I~;TlALS 

I , 

. 

I 
i 

-
I I 

I 

I 
~ 

----- ~ I . __ L 

4. FUMIGATION COMPLETED: OATEITIME: 

5. AERATION COMPLETlD: OATIITIME: 

I. 'IONEO: _. 

39 



XXIII. SAMPLE SUETY TRAINING GUIDELINE 

Check thd' Ippropriate boxes below, fill an your name, Iddre"s. phone number, remo'" thi:. 
page Ind r.turn to your instructor. 

1. Chemical and Physical Properties of FUMITOXIN' lumlgants .................... 0 

2. Gener.' Safety Recommendations. _ . . ............................... 0 

3. Respiratory Protection 
Requirements 
Proper Use 

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

• Detection EqUIpment 
ReqUirements 
Proper Use 

5. AppllCltor IWorker Exposure 
limits ... 
Monltorl"g 

6. Pl ..... rd,ng 

C 

o 
........ 0 

o 
o 

8. Ols~sal of ~.sldues ... . ........ . 

c 
c 
o 

9 FUMIGATION -RAINING (Including but not 11m lIed to the following Items) 
Farm Storage .. 
Vertical Storage .. 
Flat Storage ..... . 
'rucks. Vans. etc. 
Small Enclosures .. 
MIUS, Warehou::es, etc 
Barge .. 
Ra.lcar 
Beehives, Supe"s. etc 
Furni-Sleeye dust retainer 
Rodent Burrow 
Shlphold ... 

Date _______ _ 

MefI"r.g Name 

Instructor 

Name 

Address 

Phone 

Comments ------ .. _-_. __ .----

Slgn.ture: 
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c 
c 
c 
C 
D 

c 
o 
c 
c 
c 
c 


