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RESTRICTED USE PESTICIDE 
DUE TO ACUTE INHALATION TOX:CITY OF HIGHLY 

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 phys,-:al presence of the Certified Applicator. Physical 
presence means onsite or on the premises. Refer to Pestcon Systems, 
Inc. Applicator's Manual for complete instructions for the safe use of this 
product. -- .. _--... 
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I. INTRODUCTION 
A. History: 

Peslcon Systems. Inc. was the 'irst to create and implement a "SAFE PRACTICES 
POLICY" 'or agricultural 'umigants. We've been involved in the .ield 0' insect control 'or 
over half a century. This applicators manual provides in'orrnation and gives detailed 
instructions on how to apply this product safely. Before using, read ar'ld follow all 
precautions and directions on the label and in labeling. II you have any questions. please 
contact Pestcon Systems. Inc .• 5511 CAPITAL CENTER DRIVE. STE. 302. Rl\LEIGH. 
NC 21606. TELEPHONE: (919) 859-2500 - FAX: (919) 859-2155 

If. CHEMICAL AND PHYSICAL PROPERTIES OF 
FUMITOXIN", FUMIGANTS 
A. Chemical 'ormula tor hydrogen phosphide is PH3 or H3P. 
B. FUMITOXIN fumigant's active ingredient pure. finely grouna aluminum pnospnlde. 

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

C. FUMITOXIN also contains ammonium carbamate which liberates arr.moma and carbon 
diOXide as follows. NH2COONH4 --- 2NH3 • C02' 
These gases are essentially ncnflammable and act as inerting agents to reduce fire 
hazards. The pungent smelling ammonia gas serves as 'ln inHidl warning agent. and 
begins to dellelo~ immediately upon opening. 

D. FUMIT0~IN is pre oared in the 'orm of tablets. pel:ets and bags. 
E. Upvn exposure to air. FUMITOXIN tablets and pellels begin 10 react slowly wiln 

almosphenc mOlslure to produce small quantities 0' hydrogen phosphIde (phosphtne) 
gas. ThiS reaction gradually accelerates and then tapers off again as the aluminum 
phosphIde decomposes. 8ags b~gin to release hydrogen phosphIde 'phosphine) ~.s 
immediately upon exposure to air, 

F. The rale ot decomposition of the tablels. peltets. and bags varies depending on the 
moisture and temperature. For example. when moisture and temperature of the 
fumigated commodity art,; high. decomposilton may be complete in less than 3 days, 
However. wilh amhienllemperatures lower than 15 degrees C (60 degrees F). grain 
mOisture lower th:"ll 10o~ or relative humidity lower than 25%. decomposition may 
require 5 days or more Sags may requirf' 7 days or more. 

G. The lablels weigh approximately 3 grams and release 1 gram 0' gaseous hydrogen 
phosphide. They are spherical in shape. approxim;Jtely ')/8 Of an inch In diameter and 
are packaged in bulk in re$ealable. seamless aluminum flasks which contam approxi­
malely 100 lab lets. or larger flasks of approximately 500 tablels each. 

H. Pellets are spherical in st-ape, approximately 3/8 of an inch in diameter. weigh 
approxlmdlely 0.6 grams. and rel.a.e 0.2 grams o. hydrogen phosphlce. They are 
packaged in reseal able pluminum lIasks containing approximately 1.660 pellets or 
larger flasks conlalning approximalely 2.490 pellels each. 

I. 8ags are packaged in tinS 016, 10 or 100 bags each and in drums 01 loil pouches of~. 6, 
and 10 bags per pouch lor a tot. I of 300 bags per drum. E8Ii> ba9 i. approximately 3 
tnches hy 3 tnches and conlains 34 grams 015~ .~P'Jnum p!>o~Jl~~e. 8ags release 1 1 
grams of i.ydrogen phosphide when exposed t~ "lmospheric. condilions. 

FUMITOXIN aluminum phosphide bag. allo$. 'or tlfe mar~ .. ting.of aluminum phos­
phide. ammonium carbamate and par.lli., in g''''OA''''10rm. Tt\epepdr bag is 3n tnlegral 
part 01 thiS concept and sh""uld never be torr. opan dudng fumigation Once the 
hermellcalty sealelJ tins or Ihe 'oil packaging is o~o!'ned. the"a,,' "'jll bogin 10 relea .. 
hydrogen phosphide. ..:... ••• 

J. Altt· decomposition. FUMITOXIN leaves a g.y-wtlite pOwder composed almust 
entirely 01 non-poisonous alum·num tlyorolib'·"'d 8 sJQalJ OfJIount of unreacted 
alummum phosphide. ThiS IS n' t c:or,s;dered a hazardous .... a .. 6. <The Slight trace of 
aluminum phosphide decomposes when raw commodities Ire·rIlllved. F'Jllowing space 
lumigation and fumigations 0: proce::;sed loods. kis PO\'I~t .tna"t .. be disposed 01 as 
outlined In "Directions 'or Disposal of Spent Residual Dust. iI • , 
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• III. STOIIAGE OF FUMITOXIN ALUMINUM PHOSPHIDE PRODUCTS 
A. Siore in a dry. well ventilated area, away from heat and under lock and key. Keep away 

from irresponsible people and children. Post as a pesticide storage area. Do nol 
conlaminale water, food or feed by storing pesticides in the same area used to slore 
these cOlnmodilies. 

B. Do nOt store in buildings where humans or domestic animals reside. . 
C. FUMITOXIN tablets and pellets are supplied " relatively gas tight reseal able aluminum 

flasks. 00 not expose the product to atmospheric moisture any longer than IS necess,ary. 
Aeseal tighl!y before returning flasks to storage; mark the flask opened and partially 
used. 

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

FUM ITOXIN bags that are supplied in metal drums do not have t.o be completely used as 
Ic.ng as the bag is not removed trom the foil pouch or the fall pouch IS not opened. 
Remove the number 01 puuches requlfed and reseal the metal dru~ 

E. The shelf lile of FUMITOXIN is virtually unlimited as long as the containers are kept 
tlghlly sealed. 

IV PRECAUTIONARY STATEMENTS 

A. Phy.lc.1 and Chemlc.1 H.lIrd. . 
Aluminum phosphide tablets, pellets. bags, and partially. spent dust Will release 
nydrogen phosphide; i~ exposed to moisture from the sir or .111 comes Into contact With 
wate', acids and many other liquids. Piling ot tablets, pellets, bags or dust from the" 
fragmentat:c., may cause a temperature increase and confine the release 01 gas so that 
Ignillon cou:J occur. 

IllS recommen<led that you open aluminum phosphide products in open air or near a fan 
whiCh exhausts outside immedi&tely, NlJver open in a flammable atmosphere because 
on rare occaSions it may flash. When opening, point the container away from the face 
and body. These precautions will also reduce the applicators exposure to hydrogen 
phosphide (phosphine) gas. 

Pure hydrogen phosphide (phosphine) gas is practically insoluble in water, fats and oils, 
and IS slable at normal fumigation temperatures. However, It may rea~t With cert.Bln 
metals and cause corrosion, especially at higher temperatures and relative humidities. 

Metals such as copper, brass, and other copper alloys, and prer.ious metals such as gold 
aild sdyer are susceptible to corrosion by phosphine, especially at high temperatures 
and humidity. Thus items such as small electric motors, smoke detectors,. brass 
sprinkler heads, battenes .md battery chargers, forklifts, temperature mOnltormg 
systems, electrIcal SWitch gear, communication de-lices. computers, calculators, 
watche' and other electroniC eqUipment Should be protected or removed before 
fumigation. Hydrogen phosphide will JISO react with certam metalliC salts and, 
therefore, "ens::So:ve Items sl',::h as photographic fIlm. copying pape. s and some 
tnCrganlc'nl~me~ts, etc .. stVlUh. not be exposed. 

•• • 
.1 l." B. H ... rd. to ... um.n .nd "omtlllc Anlm.l. 

DANGEA.~l.'~~rtOXIN t~~lels. rellLtS, bags or dust can be fatal " swallowed. Do not get 
In eyes. on skIn {.Ir on ctothitlQ. Do not eal. drink or smoke whIle handling alum mum 
phosphide !wnlgilnts. Whli.~ a sealed container is opened, all~w,"g material to come In 
conlact w'ltP.re.C'I!;.ture, Na.'"r.ar..aclds, toxic phosphine gas Will be released. If a giHIIC 
odor IS deleftl:d. refer to sfct,on on industrial Hygiene Monitoring for. approprrate 
monltorrng procedures . .. ~.J\« 'phosphine gas is odorless, the odor IS dL'e to a 
contamrn(lr'll. !)!r\':e an odor may not be detected under certain circumstances, Ihe 
absence of'gd,l,c aefar does not mean that phospt,ine gas is absent. Observe proper 
ap~lIcatlon, ael=a:lon, reentry and disposal procedures speCified elsewhere In Ih::' 
labeling to ~(.~ve~1 overexposure. 

C. St.tomont of PrlCtlc.1 Tr •• tmont 
Symptoms of overexposure are headache. diZZiness, nausea, dIfficult breathing, 
vomiting, and diarrhea. In all cas'!s 0' overexposure g,et medical attention Immediately. 
Take Victim to a doctor or emergenc.,. treatment facility. 
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1. If .xc •• llv •• mount. of g •• from MJmInum pho.phlde .,. Inh.led: 
Get exposed person to fresh air. Keep warm and make sure person canbreathe freely. If 
breathing has stopped, give artificial respiration by mouth to mouth or other means of 
resuscitation. Do not give anything by mouth to an unconscious person. 
2. If .Iumlnum pholjlllide Plilell, t.bltll or pow .... .,. .w.tloweel: 
Drink or c)dminister one or two glasses at water and induce vomiting by touching back of 
throat with finger. or if available .. dminister syrup .of ipeoac. Do not give anything by 
mouth if victim is unconscious or not alert. 
3. If powder or gr ........ of .. umlnum phDopblde get on Ikln or clothing: 
BrUSh or shake material off clothes in a well ventilated area. Check that all pockets and 
cuffs are empty. AlI.ow clot~es to aerate in a ventilated area prior to laundering. Do not 
leave contaminated clothing in oc,"uJlied and/or confined areas such as automobiles, 
vans, motel rooms, etc, Wash contami'lated skin thoroughly with soap and water. 
4. If du.t from PlII.t., tlbletl, Dr big' get In .Y.I: 
Flush with plenty of water. Get medical attention. 

V. SAFETY RECOMMENDATIONS 
1. Carefuily read all labeling and follow instructions explicitly. 
2. Never work alone when applying fumigant 'rom within an enclosed area. 
3. Ne.er allow untrained pe'"" .... ,,'; to apply FUMIHJXIN"' tablets. pellets or bags. 
4. It is prete dble to open container in open air or near a fan that exhausts outside 

Immediately. NEVEA OPEN IN A FLAMMABLE ATMOSPHEAE. 
5. Do not allow FUMITOXI~J products or dust to contact liquid water or pile up. 
6, Dispose of empty container. spent bags, and spent residual dust, in a proper manner 

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

officials annuallY for use in the event of an emergency. 
9. Hydrogen phosphide fumig'"ts are not to be used for vacuum lumigations. 

10. Exposure to hydrogen phosphide must not exceed the e hour TWA of 0.3 ppm dUring 
application or a maximum concentration of 0.3 ppm after application is completed. ThiS 
includes re-entry into a structure. 

11. Fumigated f;n;sned foods and feeds must be aerated 48 hours prior to offering to the end 
conlum.r. 

12. Transfer of a treated commodity to another site without complete aeration (down to U.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 :ins or foil pouches. drums can be resealed. 
lS.0SHA recommends that exposure screening of employees be conducted to detect 

impaired pu:monary function. OSHA recommends that any e,:,~loYl'e developlhg the 
above condition be referred for medical attenti\)n. ~ ~ .. 

16. NI.":H/MSHA respiratory protection must "" ~Iilld>r<!at the tlte 6fapplication when 
applying lumigant from within an enclosed ar.,. R"s~ratory pro;ection reed not be 
available for uses such as outdoor application. # 0# 

17. Wear dry 'lloves of cotton or other appropriatl "';Mdr~1 whe6 'apf>fyfng FUMII OXIN 
tablets and pellets. .. ." • 

18. Do not fumigate when commodity ~emperature i. be'ow 40' F:.(S" tr . 
19.During transfer and processing of unaerated't'''''''pdities, Wdt(ers must not ~e 

exposed to levels of hydrogen phosphide above g., po~. • 
20, It is recommended to aerate contaminated clothing 1n a well.,ven~i~ted area prior to 

washing. Check that all pockets and cuffs are empty. • .. ;..,. ' 
21 Protect copper, silver, gold and their alloys from corrOSive 9xposure to hydrogen 

phosphide. : " ~ ~ 
22. Pellets, tablel!, andlor b&g~, or their reacted residues must no1 com6 Into contact With 

any processed lood with the exception thlt both cln be .dded di'ectly to proc .... d 
br ..... ric., m .. t, ..... corn grill used In the manuflcture of beer 

23 Do not re·use aluminum phosphide cont.ir,ers for .ny purpole other than recycling or 
reconditioning. 
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.,oor gas distribution, unfavorable exposure conditions, etc. In addition, some insects are 
less suscept,ble to hydrogen phosphide than olhers. If maximum conlrol is 10 !)e 
attainable. ~xlreme care musl be laken sealing. Ihe higher dosages •• 1usl !Ie used. 
exposure periods lengthened. proper application procedures followed. and lemperature 
and humidity conditiOlls must be fayorable, 

X. COMMODITIES WHICH MAY BE F\JM!3ATED WITH FUMITOXINO> 
ALUMINUM PHOSP~'!DE 

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

A. Rlw Agricultural Commodillea: 
Almonds 
Animal Feed & Feed Ingredients 
Barlev 
BraZIl Nuts 
Cast"',€ws 
Cocoa Beans 
Coffee Beans 
Corn 
Cottonseed 
Date, 
F,lberts 
Flower Seed 
Grass Seed 
Millet 
Oats 
Peanuts 
Pecans 

B. Processed Foods: 

Pistachio Nuts 
Popcorn 
Rice 
R)'e 
Safflower Seed 
Sesame Seed 
Seed & Pod Vegetables 
Sorghum 
Soybedns 
Sunllower Seeds 
Triticale 
Vegetable Seed 
Walnuts • 
Wheat 

The hsted processed loods may be lumigated wilh FUMITOXIN. Under no condlllO .. s 
shall any processeo foods or bagged comr,lOdity conle into contact with tablets, 
pe:,ets. or the residual dust Irom bags except that FUMITOXIN may be added direolly 
tv processed brewers rice, malt and corn grits for use in the manufactur J of beer. 

• Processed candy and sugar 
• Cereal f:ours and bakery mixes 
• Cereal toods (Including cookies, crackers, macaron., noodle'i, pusta. pret.!~! .... 

~nack Ie ,ds and spaghetti) 
• Proceese~ lereals (including milled fractions and packagpd cereals) 
• Che~",,"3n<! chee __ )H>IOducts 
• Chocolete and Cho~o~te ~oducts (assorted chocolate. chocolate liqueur. cocoa. 

cocoa powder, da,k c"o~late coating and milk products) 
• Procelruvs.. iOlfee •• ") ••• 
• Corn grIts - :: 
• Curedttdnetl and p'OCessed meat plod! cts and dried !Ish 
• Date~ •• :.· ••••• 
• Oiled e.QQs and e<;g y~lk solids 
• Dried milk. drted p()WtMred milk, nondairy creamers 
• DflerJ -c!r .d~ydrated fruits (apples. dates, figs. peaches. prunes. raiSinS, and 

sultan8!Y- " 
• Figs _ ... 
• Malt· •• " : 
• Peanuts 
• Processed herbs, spices, seasonings and condiments 
• Processed nuts (almonds, apricot kernels, brazil nuts. cashews. filberts. pecans, 

P1St"'~"IO nuts and walr,IJts) 
• °rocessed Oats 

• Rice (brewers rice. grits. enriched and polished rice) 
• Soybean flour ana milled fractions 
• Processed Tea 
• Dried and dehydraled veS )tables (beans. carrols.lentils. peas. potalo 1I0ur. potato 

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

C. Animal Feed Ind Feed Ingrldlents: 
FUMITOXIN may be added direclly to animal feed. feed ingredients and raw 
agricultural commodities stored in blJlk. Fur those commodities flat stored in bulk 
tablets or pellets may be placed in moisture permeable envelopes or placed on trays: 
etc. or bags may be used, following directions as with processed loods. 

D. Nonfood Product.: 
• Animal Hide 
• Clothing 
• Processed or unprocessed cotton, wool and other natural tibers or cloth 
• Feathers 
• Furs 
• duman hair, rubberized hair, vulcanized hair, mohair 
• Leather P. oducts 
• Tobacco 
c WOOd, cut trees, wood chips and wood and bar.lboo products 
• Paper and paper products 
• Dried plants and flowers 
• Seed (grass seed, or ornamental 'lerbaceous plant seed, and vegetable seed) 
• Straw or hay 

XI. FUMIGATION EXPOSURE GUIDELINE 
The tollowing table may be used as a guide 10 determining the minumum length of the 
exposure penod at t:le indicated ter'lperatures: 

A. TEMPERATURES/EXPOSURE PERIOD 

TEMF .I'IATURE TO WHICH M,NIMUM EXPOSURE PERIOD FOR FUMIGATION 
FUMIGANT AND INSECTS 
ARE EXPOSED PELLETS TABLETS BAGS 
Below 40° F (~O C) 
40° • 53° F (4-12° C) 
54°.59° F (12.15° C) 
60° • 68° F (16.20° C) 
Above 68° F (20° C) 

Do not lumigate 
8 days (192 hours) 
4 days (96 hours) 
3 days (72 hours) 
2 days (48 hours) 

Do not fumigate Do not fumigate 
10 days (240 hours) 14 days (33£ hours) 
5 days (120 hour.) 9 days (216 hours) 
4 days (96 hours~ • S.days (120 hours) 
3 Q • .>'IJl~ hoursS • .il.t/ays (72 hours) 

• •• 
The. length of the fumigation must be long enouwh soas!to provide tbr adequate control of 
the Insect pests which in lest II. 'commodity beiQII IInt"d. It w~IPI'J1J!~essary to lenglhen 
the fumlgallon at lower i:emperatures and relativ" huWtiditielil (or grain moisture) since 
Insects are more difficult to control under these coadinons. j II • 

The fU":ligahon period Sho.uld also be long enCltl{lt,(IO that u1GtgCotr.e:ation at hydrogen 
phosphide gas has essent.ally ceased and work/tr e>4>osure mir>jmized during lurther 
storage and/or processing. ~'" 4 •• . .. 
There is lillie to be gained by extending the expo~ure pe~'l~ if."'e slructure to be 
lumlgaled has not been carefully sealed. This il required 10 iJ'sure Ihat adequate gas 
levels are retained. Proper application procedures must be fo~o'*ec1 ~ provide satisfa"'. 
tory distribution, retention and results. .. " . . 

The exposure periods in the above table are minirrum periods and should nol be 
shortened br eny reason other than when il may be necelsary 10 abort the fumigllion. 
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XII. RECOMMENDED DOSAGE !lATES 

A. GENERAL 
The successfuf conclusion of a fumigation depends 0" the concentration being h~ld for a 
sufficient length of time or exposure period. With hydrogen phosphide. minimum 
exposure times are required because of the means of generating the gas from solid 
material and the biological action of the Insecl. For successful results against all stages. 
exposure t;mes are nol generally possible in less than 48 hours. 

II is beyond the scope of this brochure to take into account all conditions prevailing in all 
situations where FUMITOXIN- is used. Construction and tightness of storages varyconsideral­
Iy, so do climatic conditions. Therefore. we can only give 8 general guidance, which 
explains the wide range of the following recommended dosage rates. 

Dosage rate depends primarily upon the following factors: 
- Type of storage 
- Pests to be conlrol!ed 
- Commodity temperature 
Dosage is ca!culated per 1,000 cubic feet or per 1.000 bushels. 

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

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

Long fumigation experience has shown the 'ollowing recommendations to be generally 
reliable. Extremely adverse conditio .... s may require deviation 'rom Ihese recommended 
dosage rates. Contact yOLr Pesteon Systems, Inc. representative for assistance. 

B. SPECIFIC 
Recommended dosages for seyeral types of fumigations: It Is permissible to choose from 
the full ran~e of dosages listed. howeyer. these dosages should not be exceeded. 
Remembe!'", a shortened exposure period C.Mot be compensated for \o_ilh 8n increased 
dosage. The upper dosages listed are rsc.lmmended in structures that are of loose 
construction and in bulk stored commodities. 

TYPE OF STORAGE 

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

gas tight ( ... g .•• leel), or well 
construcft!i1.cbntrete bill ••••• 

•• • .t ••• 
b. Farm Bins ("utler Typel' • 
Well construc~-¥! reasQ'lllblll.gas tight 

• •• • • • •• •• 

RECOMMENDED DOSAGE 

40-180 tablets per 1.000 bushels 
120-300 pellets per 1.000 bushels 

(When distributed I>). automatic dispenser) 

90-180 tabl.- ... er 1,000 bushels 
200-600 pellets per 1,000 bushelS 

(Farm bins 1r1iIC~.df wood DfJ .... sely constructed metal are rather untight; even a 
cons,derable IOpease In d~sagJI may not give complete kill. Such structures should be 
covered with /,!'Iyelhylene '-;"g. permitting the dosage to be conSiderably 
reduced.) • •• 

•••• 
c. Bulk store~ co..""dities in flat stores, 
sleel bons, b"!!k~rs: etc. 
d. Loosely piled commodity stored under 
temporary relatively gas tight covering 
e. Pack.ged commodities (bagged grlir •• 
processed f"ods, etc.) in sealable 
enclosure 

a 

90-180 tablets per 1,000 bushels 
270-540 pellets per 1,000 bushels 
90-180 tablets per 1.000 bushels 

270-540 pellets per 1,000 bushels 
30-90 tlblets per 1,000 cubic feet 

165-300 pellets per 1,000 cubic feet 

TYPE OF STORAGE 
L Nuts or dates in bags or storage boxes 

g. Nuts or dates in bulk 

h. Railcars 

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

k. Non-food products 

L Stored beehives, supers and olher 
beekeeping equipment for wax moth control 
and Africanized honeybees infested with 
trachael mites and foulbrood 
m. Rodent burrows 

&r9f ,:-,U. 

HECOMMENDED DC . GE 
20-40 tablets per 1.000 cubic feet 

100-200 pellets per 1,000 cubic feet 
3O-CO tablets ~'~r 1.000 cubic feet 

150-200 pellets per 1,000 cubic feet 
45-145 tablets per 1.000 cubic feet 

225-500 pellets per I ,000 cubic feet 

20-45 tabl I per 1.000 cubic feet 
100-225 pellets per 1 ,000 cubic feet 

20-40 tat !ets per - ,000 cubic feet 
1 00-1 OS pellets pe; .,000 cubic feet 

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

30-45 tablets per 1.000 cubic feet 

150-225 pellets per 1,000 cubic feet 

2-4 tablets pec burrow 
10-20 pellets pe: burrow 

n. Shipholds 30-60 tablets per 1,000 cubic feet - BULK 
30-60 tablets per 1.000 cubiC feet - BAGGED 

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

O. Spices in small containers 

2. BAGS 
TYPE OF STORAGE 

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

2. Bulk Stored Commodities 
B. Vertical ~torage 
b. Tanks 
o. Flat Storage (loose construction) 
d. Farm Bins 
e. Rail Cars 
f. Bunkers, Tarped Ground Storage 
g. Barges 
h. 'ihipholds 

1-2 pellets per 10 cubic feet 

RECOMMENDED DOSAGE 
PER 1000 CU. FT. 

.'."11. • •• · ., • • 

, . .. 
~~ ... 

• • 

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

3';;' , 
4-'6 :. ~ 
5-13 , 
6-)3 • 
3-'6"" (I ..... 

3-t 

•• • 
NOTE: The maximum dosage allowed for date • .'r1JII tnd drieej fru~, is 4 bags per 1000 
cu. ft. • of 01 . .. , 
The wide range of dosages listed aboye IS reQuired t~ . _ .. Ille !tf~.vatil'ty of fumigalion 
situations encountered in practice. Somewhat hoi/her dosages "'e u~U8l1y recommended 
un~er cooler. drie; conditions where exposure ~ri'lds are relatIvely short. However. the 
major factor in s91ection of dosage is the abilit/ of the structure to hold hydrogen 
phosphide gas during the fumigation. A good illustration 01 thi. point is comparison of the 
low dosages required to treat modern. well-Haled war~t.ouses; with the higher range 
used for poorly constructed buildings that cannot be sealed adequately. 

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



XIII. USING T4BLETS OR PELLETS 
The question often is asked why there may be a difference In the total amount of aluminum 
phosphide in dosage recommendations between tabfets and pellets. Contrary to what 
might be expected, it is not alway. the lJest decision to a .. um~ that you use five times as 
many pellets (which weigh 0.6 gram. each) a. tablets. (which weigh 3 gram. e~Ch). 
Because they are smaller. pellet. decompo.e more qUICkly and almost always. give a 
higher peak concentration much sooner thar. tablet •. Often you have a different 
distribution pattern. These and other faclors thussuggest there often will be a difference 
in dosage rates between tablets and pe!lel •. 
To illustrate this, the following chart .ummarize. lhe re.ull. of a tesl fumigation of two 
bins of identical size, one treated with 22 tablets (66 gram.) per 1.000 bushel. and the 
other ireated With 110 pellets (66 grams) per 1.000 bushels. The results shOw a clear 
difference in the amount of gas available and the concentration reached using identical 
weights of aluminum phosp~ide. Peak concentre!ion of the pellet treated bins were over 
three limes that 0 the tablet treated bin (710 ppm vs 230 ppm). For warehOUSe and lIat 
storage buildings, tablets often (but not always) are the preferred choice. 
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"'V. DIRECTIONS FOR USE - GENERAL 

1. II is a violation of federal law to use this product In a manner IncOnsistent with its 
labeling. 
2. FUMITOXINB tablets. pellets. and bags are Reslricted Use Pesticides due 10 the acute 
inhalation toxicily of hydrogen phosphide (phosphor.e. PH3) gas. 
3. FUMITOXIN is a highly hazaruous malerial and may be used only by indivodl'.'s 
Irained in its proper use. Before using, read and follow all label precautions and dorections 
on the lab., and in labeling. 
Additlofl&1 cl.'pie~ of this Manual are available from: 

PEST CON SYSTEMS. INC. 

5511 CAPITAL CENTER DRIVE, STE. 302 
RALEIGH, Ne 27106, USA 

TELEPHONE: (118) 859-2500 
FAX: (911) 859-2155 

4. At least two Irained persons must be present wher. FUMITOXIN pellels. lab lets, and 
bags are appli~d from within the enclosed Indoor area being treated or during reenlry into 
a fumigated or partially aerated site. Only one trained person is required to be present 
when the lumigant is applied from outside the area being fumigated. 
5. Prior t().applying this product you should determine (1) if Ihe structure can be made 
fufliciently gas tight, (2) if recording of gas readings will be required. (3) huw 10 efflclenlly 
and salely apply the lumigant and (4) emergency procedures. 
6. Shipholds. barges, containers on .hips. railroad cars and containers shipped piggy­
back by rail may be fumigated intransit. However. fumigated trucks. vans. trailers and 
similar transport vehiCles shall not be moved oYer public roads or highways until they are 
aerated. 
7. Do not fumigate commodities with this product when commodity temperature is below 
40° F (5° C). 
a Wear gloves of cotton or c'her suitable material while handling FUMITOXIN"' tablets. 
pellels, or dust lrom bags. Wash hands thoroughl~ after use. 
9. Hydrogen phosphide gas may flash at concentrations above ils flammable limit. 
Therefore. always open FUMITOXIN containers in outdoor air and nover in a flammable 
atmosphere. This precaution will not only prevent harm in the unlikely event at a flash but 
will reduce Ihe applicators exposure to hydrogen phosphide gas 
1~. PIling of tablets, pellets. bags or dust from their Iragmentalion. or addition of liquid 
water to FUMITOXIN may caus~ a temperature increase and confine the re!ease of gas so 
thai ignition could occur. 
11. As much as possible. protect unused FUMITOXIN from excessive expOSl're 10 
almospheric moist'Jre during application. Tightly reseal and mark Ihe lablet or pellet 
aluminum flask 8S opened and partially used prior to returning1d st""age. Do not reseal 
tin bag containers. However. metal drumsholdi"1l4"'ht.oil pouct"~pack1.ges of bags can be 
resealed as long as the foil pouches are still ints'!:t. : ~ J 

t 2. Respiratory protection approved for the con!entratiOn to which the fumigalor will be 
exposed m~st be available if FUM I TOXIN is to b"~;''' from ":.Ibma" enclosed Indoor 
area. Respiratory protection need not be available lOr ules .uch as outdoor applica;;on, 
addition ollablets or pellets to automatic dispenslng~vlce., ef .• jl1H<i>osures above Ihe 
Tl V's will nol be encountered. , • • ... ~ II " ~ 
A NIOSHIMSHA approved, full-foce gas mask - hl4lro~n phosphi,e canister combina­
tion may be used at levels up tv 15 ppm. Abci"'e'flit level oS in l~uations where the 
hydrogen phosphid" concentration i. unknown., ~IOSHIMSHA lfJ""ved, self'contain-
ed breathing apparatus (SeBA) or Its equivalent must be u.ed. • • 
13. Notify appropriate company employee. and provide r8IellJllll.~fpty information 10 
local officials annually lor use in the event of an emergency.,j ,I. 

14 TablelS, pellets. or Ihe powder in bags must not come into contact with any processed 
food wllh Ihe exceplion that It can be added directly to proc .... d br.w". ric., mall and 
COrn grill u •• d in the manulacture 01 beer. 
15. Proteci copper, 'ilver. gold and Iheir alloy. from corrosive exposure 10 hydrogen 
phosphide. 
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XV. DIRECTIONS FOR USE - SPECIFIC 

A. TABLETS AND PEL:'ETS 

1. FARM STORAGE FUMIGATION 
•. Eq'Jipmenl Nec ..... ry: 

1. FUMITOXINetablets/peliets . 
2. 5' 107' probes. 1'1." diameter. PVC rigid tubing IS recommend~d. 
3 GraIn sampling probe with pan. screen and thermometer (Opllonal). 
4. Gloves of cOlton or other ctppropriale malerial (waShable). 
5. Aluminum phosphide warning signs. 
6. polyelhylene .heeting. 
7. Detection equipment. 
8. Approved respiratory protection eq\'ipment. 

b. Steps In FUMITOXIN FumigalJon: . . . 
1. Contact YO'Jr supplier lor detailed information, ass: .. .'tance ~nd lr8,"lOg outlines 
2. Read the lab.1 on Ihe conl.ln.r and aU suPPlemenlallaceiong. 
3. Determine location 01 infestation. 
4. Delermlne number of bushels 10 be lrealud. 
5. Determine number of tablets/pellets required lor treatment as follows: 

DOSAGE CHART 

TABLET DOSAGE PELLET DOSAGE 

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

Concrete elevators or 60·68' F 90·180 lablets 200·450 pellels 
60·90 lablelS as grain 150·450 pellels 

steel tanks With Over 68° F 
is being turned turning faCIlities 

200·450 pellets 
Round steel bins 60·68' 1201ablels 

90 lablels 150·450 Dellets Over 68 Q F 

Flat stores In relatively tight 60-68' F 150lablels 150·450 pellets 
120lablels 150·450 pellels 

bUIlding not over Over 68° F 
30 fEft In d~r 11 

Treatment 01 part lal 120·1801ablels 150·450 pellels 

bins 

6. Plan the distribution pattern for applying the tablets/pellets (keep in mind ~ocation 
ollnfes~tlofll. Contact your supplier for information on equipment !o pro e 
deepell~all ~ven le/1 tIJ?i~ is necessary. . 

7 Probe lablets on 4' cQnlors. J>robo alilablels/pellels as deeply as possIble. 
partlcula'ly with warln Orair(in cool climates. Conve.ctlonal currents can prevent 
Ihe hyjll'l!\e.",,PhosPDflJ,,Qosphine) lrom penetrating downward. 

8 Place warnl"! Signsoy alJ accesS openings. 
9 1115 rec~l1'm'V'ded 1~~J~e peri meIer ollhe bin be sprayed al ground level wllh an 

ar-:.., oted ,lllsectlclde to help.: prevent reinfestation. 
10.00 not e~te; the buildr~g.ro~ a minimum 01 live days after,the fumigant h,as been 

applied r!r longer II \ftii,,~, fooler lhan 50' F. Do nollumlgale when graon 
tempe(Cf1tJre rt. below 40° F. . . " 

11 Fo1l0":'f9 ~t"ali'-' 1 of the building. spray gram surface With approved insectiCide 

to dlsc~ra!£f\ surface reinfestation. . . . 
NOTE: If mdnit""I"'~ equipment IS not available on a farm and application cannot be 

done from outsl(M' of a structure. an approved canister respirator must be worn dunn~ 
app"cat1on from wlthm an enclosed Indoor area. 
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2. FUMIGATING VERTICAL STORAGE (Cone"" uprlghl bI .... 11101, .Ie.) 
a. Locale all ventilalion lacilities for basemenVtunnel. 
b. Check commodity temperature and moisture and determine required exposure lime. 
c. To the ext~nt possible. seal all openings except lor fiJI opening. 
d. Calculate number of tablels or pellets required based on quantity (bushels) 01 

commodity to be treated. 
e. Open conlainers in open air or near a Ian which exhaust. oulside immedialely as under 

certain condit:~ ... containers 01 aluminum phosphide may lIash upon opening. 
I. Tablets or pellets may be applied by hand or wilh an aulomalic dispenser 10 lhe moving 

grAin stream. Bins requiring more than 24 11.0urltolill should not be lumigated by direct 
actdition as the bin islilled. These bins should belumlgaled upon completion ollilling by 
probing. 

g. Warning signs should be placed on hatch cover and dischargespoul of each lreated bin. 
h. Employees may continue with their normal dulies when FUMITOXIN lumigant is used 10 

lumigate grain in concrete elevator bins. providing proper exposure levels are maintain­
ed. 

i. Following application. basement/tunnels should always be checked lor gas concentra­
lion before work starts. This can be done with detector tubes. If a concenlration is 
delecled in the basement/tunnel. it must be etiminated by natural or lorced venlilalion. 
Checking of headhouse/gallery and basemenVtunnel should always be ,lone belore lhe 
eleyator crews start work. Grain must not be removed prior to completi In of minimum 
exposure time. 

3. FUMIGATION OF FLAT STORAGE (Bunk .... OuonHt Building., Large StHI Tankl, .tc.) 
Structure shall nol be occupied during fumigation. lithe storage is within a barn, all a~imals 
must be removed for the entire period of lumigation. 
a. Check the storage lor lightness. 
b. To the exlent praclical seal any ve,ts, cracks or other leaks. 
c. Determine commodity lemperatu,e. moisture and type of applicalion to be made. 
d. Delermine the dosage and exposure lime basad on the above information. 
e. Tablels are recommended lor flat storage. but if necessary. pellels may be substiluled. 

Worke, J should beaw"e olthe n,uch shortened allowable application lime il pellels are 
used. 

I. Apply lablets by using probes. Probes should be inSE:rted at three or lour fool inlervals 
horizonlally ;n ~"lil direclions. The number of tablets per probe is delermined by 
dividing the !olal number of tablets by the total number 01 probings to be carried out. 
Tablels wi, I be dropped inlo the probes at Inlervals. as the probe is wilhdrawn. 

g. During application of the tablets. doors and Windows shall be open to create as much 
cross venlilation as possible. Observe proper exposure levels and proper respiralory 
protection requirements found elsewhere in this manual. " , 

h. Covering lhe surface olthe commodity with tarlV\o<'J 9!Oti" sh';'lllrp9l1ces convectional 
currents and gas loss. lhus increasing the ellecl;ven,ts"ol the l"mi9ant. This cover musl 
be removed aller lhe lumigalion is completld. • 

i. On completion of FUMITOXINe application ~",ct. ~'lvJlring ~ .rp~~odilY wilh larps. 
close: seal. and secure all ..: "'ors, windows, hat~h~&J' etc. " 

I. Warnong s'gns are pldced on all doors and opea:ngs so !hey,cre visible Irom all 
directions. , ). ... .ao " J ,,~ , ~ " 

k. Alter lutl exposure lime. aarating can be accompl .. h .... by openinq doors and windows 
from the outside and allowing a cross draft un:.i~~Jlrea is suitat>le for re-entry. If the 
encfosure must be entered to open doors and Windows. two 0t,~tJt1!"Persons must work 
logelher wearing proper respiratory equipment. Presenc, 01 h)'<l"'!f8'n phosphide musl 
be delermined with delector tubes. ReIer 10 aeralion. r ..... nt:¥- an~. induslrial hygiene 
monitoring sections found elsewhere in this document. ; 0# ... '" 



4. TRUCKS, VANS, CHAMBERS, CONTAINERS, AND OTHER TRANSPORT VEHICLES 
a, Determine if the 'r'Jck, van, chamber, container, or other transport vehicle can be made 

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

coml11Q.Jity as it is loaded, or probed in after loading is comple'ted. 
f. The fumigation of processed foods in trucks, vans, containers. and other transport 

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

g. All doors and other openings are then sealed to prevent gas loss. 
h. After doors ar d other openings are closed and resealed. warning 5ignsare placed on al! 

of these doors or openings. Refer to placarding instructions for sign reql'irements. 
I. Trucks, vans, chambers, containers and other transport vehicles to be placed aboard 

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

5. FUMIGATION IN SMALL SEALABLE ENCLOSURES 
a. Determine that the small sealable enclosures can be .. nade relatively gas tight. 
b. Place the tablets or pellets in the space to be fumigated. Never ,Jile 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 aU sides of the structure 
e. If the structure IS properly sealed, workers need not vacate the premises. However you 

must observe proper exposure levels found elsewhere in this manual. 
t. Maintain good cross ventiletion during working hours. 
g Observe proper exposure procttdures. 
h. Spices stored in relatively air tight drums or other small contalne~s can be fumigated by 

plaCing the pellets In moisture permeable envelopes inside the 'Jrum, in 3uch a manner 
as to keep pelle·:;, as well as the residue. from coming into contact With the ~plces. 
Drums or small containers should be stored in an area that IS clearly marked so as to 
prOVide for worker safety under the proper exposure limits. 
FollOWing the fumigaLon, the drum or small container must be aerated pnor to 
shipment The resIdue should be disposed of according to proper procedures. 

6. PROCEDURES FOR ~UMIGATION OF SPACE IN MILLS, WAREHOUSES AND OTHER 
STRUCTURES 
a Dete; mine the dosage of tablets or pellets to be applied based' 'pon the fo!lowing 

parameters for space fumigation. 
1. The volume of the structure. 
2. The air. an~/~r commodity temperature. 
3. The g..J',,"'I'lightne/§.q,f.'l'e struC:"'e to be fumigated. 

b. CarefUlly seal the area 1 .. be.fumlgated, 
c. Place .rays "r sheets of t;"IIt p(per, up to 12 sq.ft in area. on the floor of the structure to 

hold the.'~I.I'I~ or peU'tt,. •• , 
d. Spread tablets o. pellet,.on t1.e sheets at a denSity no greater than 30 ta~lets per sq. ft. or 

75 pellets ~,r Silo ft. Thi\~'responds to slightly mOre than one-half flask of tablets or 
one·half ·fI.I'~~ dI pellets g'tr.~· x 4' sheet. 

e. Check the sneet to see ... ~atealuminum phosphide has not been piled up and that It IS 

dispersed ehnly to ml'r\irp~.contact between the Individua! tablets or pellets. 
f. Doors lellcfl~~ t1 the fumigated space are then closed. sealed an<llock.d. Aluminum 

phosphld'a w.lIlmg signs must be placed on all entrances. Heftlr to the placarding 
Instructlo~ fOj,lfld elsewhero in thiS manual. 

9 The fuml!l'~"" ,eriod I sually lasts fro", 2 to 5 days, depending u,on the teMperature. 
Do not fumigate wh~n the temperature of the commodity or the space within the 
structure " below 4C' F (5' C). Consult the label and other labeling ~or further 
Information. 

h Upon completion of the exposure period, windows and doors should be opened and the 
fumigated structure allowed to aerate. Gas concentratIon readings must bg taken using 
low level detector lube, before allowing pe"onnel to re-enter the area. Referto aeration. 
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re-entry and industrial hygiene ,nonitoring sections found elsewhere in tilis document. 
i. Spent residue dust remaining 8Her the fumigation is disposed Of as described in 

disposal procedu'es found elsewhere in this manual. 

7. BARGE FUMI3ATION DIRECTIONS 
a. D~termine barge is suitable for fu.nigatio'l. 
b. Determine barge is dry and clean. 
c. Determine that lids and hatch covers are in gC'1d order and can be secured. 
d. 1. Bulk COfI",modltle. can '>e treated as follows: 

- By placing tal"lets or pellets into the strearll as the com mal ity.S being loaded on 
the barge. 
- Or, after l.ompletion of loading fumigate by using dtrection~ tor land based 
structures inserting the pellets and tablete; below the ~urfaca With probes. 

2, Bogged 0' Ollie, Packlllld Commodlll •• can be treated as follows: 
- Upon completion of loading, apply tablets or pellets in a manner conSistent With 
other b:tgged or packaged fumigation directions in land based structures. 

e. Close and secure covers. 
f Pos~ approp.ria!e warning signs to include ballast tank openlO9s as well a~ cargo area. 
g. Notify conSIgnee the commodity is under fumigation. 
h. Prior to unloadinq barg~s wake appropriate test to ascertain cargo area as well as baiiast 

areas are free of hydrogf;n phosphide gdS. 
N.OTE: Ba'ge fumigation is regulated by U.S. Coast Guard Regulations 46 CFR 147A as 

modIfied by U.S. CO~l Guard Special Pern:it 2-75. The shIpper or fumigator must possess thiS 
permit prior to fumi!;ating. T'J obtdin this permit contact: 

8. RAILCAR FUMIGATION 

U.S. Coast Guard 
Hazardous Material Branch 

Washington. D.C. 20593-0001 

B~lk Row Commodltl., and P,oce,'" B,ewe" Rice, Malt and Corn Grits 
a. Determine proper dosage and exposure hme. 
b. Seal any -vents, cracks or other leaks. 
c. For raw ~gnc~lt.ural commodities aluminum phosphide may be added directly to the 

COMmOdity as It I: loaded, or ;1robed in after loading is completed. Probing IS easily done 
by u~ing a 5' x 7'section of rigid PVC tubing that is 1 W' in diameter. Tablets or pellets are 
dropped through the tube as it is withdrawn from the commodity. 

d. All doors and hatch -covers are then sealed with tape to prevent gas loss 
e. After the ~oors or hatch covers are closed and sealed, warning Signs :]rc placej on the 

top ~nd Sides of the tar as required by law. Refer to placarding i(lstructlOns fer 519; 
reqUirements. . • £ 

f. Notify the consignee that the railcar has be.J~ ..ftll •. i~gated.: ~:J ~ 

P'oce ... d Food • •• 
~ . 

a. Volume of space is first determined. ... .... ,," 
b. Determine proper dosage and exposure time. i • 
c. Seal any vents, cracks or other leaks. 1,. "' .. 

" 

d. The fumigation of processed food in railcarS'lf'~"'!'.A..be done.)::"~~h a manner as to 
prevent. contact of alumintJm phosphide or its retJdu~ dust with ~e commOdity or Its packaging. ____ • 

e. " ablets or pellets may be placed in moisture permeable matlrid '~nj then fastened to 
substanhal supports in order to preyent conti:lmination durrtig~ railcar movement. 

f. All doors and hatch covers are then sealed with tape to '-',eve.lt gas loss 
g. After the ~oors or hatch covers Bre closed and sealed. warnir:g si~r.s4are placed on the 

top and Sides of the car as required by law. Re'er to placarding IOstructions lor sign 
reqUirements. 

h, Notify the consignee that Ihe railcar has been fumigated. 
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8. THEATM"NT OF BEEHIVES, SUPERS AND OTHER BEEKEEPING EQUIPMENT 
FUMITOXIN8 (ablets and petlets may be used for the control of the greater wax moth in 

stor~d beehives. supen and other beekeeping equipment and for the destruction of bees. 
Africanized bees and diseased bees. including those infested with tracheal mites and 
foulbrood. The recommended dosage for this use is 30-"5 tablets or 150-225 pellet. per 1.000 
cubic leet. 

Fumigations may be perfOrIT,ed in chambers at atmospheric pressure under tarpaulins. etc .. 
by placing the tablets or pellets on trays or in moisture permeable envelopes. 00 not add more 
than 2 tablets or 10 pellets to each envelope. Evanly distribute the envelopes inside the 
fumigation enclosure. or by placing the tablets or pellets on trays and placing the trays inside 
the fumigation chamber. Honey from treated hives or supers may only be use~ for bee food. 

10. FUM I-SLEEVE ,. DUST RETAINER METWlD OF FUMIGATION - PATENT NO. 4,579,417 
AND 4,641.573 
The presence of residue from FUMITOXIN8 tablets Or pellets in treated raw agricultural 

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

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

2. Determine the dos_ge and appropriate number of probings to be USEd. 
3. The FUMI·SLEEVE dust retainer is slipped over the standard 1 y," PV<- probe. 
4. The probe with dust retainer is then inserted into the commodioy. 
5. As the probe is wlthdrewn, 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 (shiphol~, barge. container on the ship, railcar. other piggyback 

c;tructure) with appropriate warning signs as well as a c:ign showing the number of 
FUMI-SLEEVE dust retainer used. 

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

9. Disposal 
a. Complete dust retainer and residue can be buried. 
b. Although !t !S :":ot I~commended. if the FUMI~SLEEVE du.:;t retainer is to be used 

again, It should be opened. ~h8 residue emptied out and buried. Tf',~ emoty dust 
retamer should be washed and completely dried before fe-use. 

•• • •• •• • 
• 

•••••• •• • •• • • • II.RODENT BURROW' 
Use of thiS prMJc'~.t tne lisl.1d' lr~ls is prohibited without lirst contacting and obtain'ng 

permission I'om ttv>Fndjlngere~~Q6cies SpeCialist in the regional offices of the U.S. Fish and 
Wildlife Services ~FWti} .eare5t you. 

1. Read contarn~' 'a'-'e!, i,.;~rr4J·l,ooklet, 89 well as ot~er supplemental labeling 
2 Locate Iisted'pest burrott •• : •• 
3. Assess the tAOlst.re content of the SOil. 
4. Add tablet! c¥:':"~ets according to the label directions. (Use lower rates in smaller 

burrows. or 'fhe~'l'0ist soil conditions exist, and higher rates in larger burrovws or when 
SOil moistllf8 ie I.w). 

5 Pack burro~ 'ope"ings with crumpled newspaper. 
6. Seal tightly by shoveling soil over openings. 
7. Check burrows In one or two day. and treat re·opened burrows. 
8 Do not use within 15 fHt of Inhibited structur •. 
g. Do not apply to burrows which may open und\lr or into occupied buildings. 

10. Resp"atory equipmlnt is not required to be on htmd lor outside burrow fumigation. 

I' 

ENDANGERED SPECIES CONSIDERATIONS 

The use of any pRsticide in ~ man!'8r th~t r _y ki!1 or. otherwise harm an endangered or 
threatened or adversely mOdIfy the" habitat. a VIolatIon of federal lawa. The use of th;. 
~roduct is controlled to prevent death 01 lIarm to endangered orthrealened species that occur 
in the following counties or elsewhere in their range: 

STATE (REGIONAL OFFICE FWS) COUNTY (UNLESS SPECIFIED) 
__. Sp!cfft 
ARIZCNA (ALBUQUERQUE. N.M.) 

Btack-footed ferret 
CALIFORNIA (POHTLAND. OR) 

San Joaquin Kit-Fox 

Blunt-nosed Leopard Lizard 

COLORADO (DENVfR. CO) 

STATEWIDE 
KERN. 
KINGS 
TULARE 
FRESNO 
VENTURA 
KERN 
KINGS 
FRESNO 

_ Black·looted ferret STATEWIDE 
FLORIDA (ATLANTA. GA) 

MERCED 
MONTEREY 
SAN BENITO 
SAN LUIS OBI5PO 
SANTA BARBARA 
MADERA 
MERCED 
TULARE 

Eastern Indigo Snake ____ -->S!..!T.!.A!2TC!E'-!W~Il!,D!!E~ ___________ _ 
GEORGIA (ATLANTA, GA) 

Eastern fndigo Snake STATeWIDE 
I(ANSAS (DENVE'1. CO) 

Black'footed ferret STATEWIDE 
MONTANA (DENVER, CO) 

Black-footed ferret STATE ... W!!!!ID.!.!FL __________ _ 
NEBRASKA (DENVER, CO) 

Black-footed ferret STATEWIDE 
NEW MEXICO (ALBUQUERQUE, NM) 

Black-footed ferret STATEWIDE 
NORTH DAKOTA (DENVER, CO) 

Black-footed ferret STATEWIDE 
OKLAHOMA (ALBUQUERQUE. NM) 

BI.ck-looted ferret STATEWIDE 
SOUTH DAKDTA (DENI ER, CO) 

Black-foote~ ferret STATEWIDE 
TEXAS (ALBUQUERQUE, NM) 

Black-foote~ ferret STA,EWIDE 
UTAH (DENVER, CO) 

Desert TortOise WASHtNGTON 
BlaCk-footed ferret STATEWIDE 

WYOMING (DENVER. CO) 
el.ck-foote~ ferret STATEwml; • 

Use 01 lh.s product in the above areas is prohlb.lted~ith?Ul first C('"t8~ting and obtaining 
perrr.lsSlon from the Endang~ed SpeclesSpeclahst or,the reg.onal offices of the U.S. Fish and 
Wildlife Service~ (FWS) nearest you. .. ... ".n ! ', •. 7 1 ~.,. 

SPECIAL LOCAL RESTRICTIONS OU THE US~ OF.. 
F:JMITOXIN~ TABLETS AND PELLETS FOR CQNT'I9L OF B~fli".qVJll'lG PESTS 

NORTH CAROLINA .,;, 
FUMITOXIN tabllts ar1 pellets may only be used fe.· co~irOi·of rats 7,ice:o .• d voles on the state 
of North Carolina. Use against other pests is not pernitled. 

MISSOURI 
"A state permit is required for use of pesticides in Missouri to contrc.1 5mJ:1 mammals. except 
rats or mice. Please contact the Missouri Department of Conservation office for information," 

y' ·SAS 
• special permit to bllck·tliled prairie doll control by poisoning is required In Kan.as. 
...ontact the Kan ... Fish Ind Glme Commllilon to obtlln this permi;." 
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12.SHIPHOLD FUMIGATION 

A. GENERAL 
NOTE: Snipboard fumigahon is regul~ted by U.S. Coast Guard Regulatiop 46 CFR t47A. 

Not all types of ships are suitable to carry cargo under fumigation. The following directiuns 
for use are applicable only to cargo vessels and tankers where there afe nc crew quarters 
above the cargo nolds. 

1. Prior to fumIgating a vessel for in-transit cargo fumigation, the master of the vessel or his 
representative. and the fumigator must determine whether the vessel is suitably designed 
and configured so as to allow for safe occupancy by the ship's crew througho'Jt the dUration 
of the fumigation. 
If it IS determmed.1hat the desigl"l and configuration of the vessel does not allow for safe 
occupancy by the ship's crew throughout theduration of thefumigation, then the ves~el will 
not be fumigated unless all crew memberS81"e removed from the vessel. Thecrew members 
will not be allowed to reoccup he vessel until the vessel has been properly aerated and a 
determination has been made b)' the master of the vass'!! and the fumigator that the vessel is 
safe for occupancy. 
2. The person responsible fer the fumigation must notify the master of the vessel, or his 
representative, of the requirements relating to personal protection equipment. -detection 
eflUipment and that a person qualified in the use of this equipment must accompany the 
vessel with cbrgo under fumigation Emergency procedures, cargo ventilation, peri0dic 
monltormg and mspections, arl:" !;(staid me8suresmust be discussed with and understood 
by the master of the 'Iessel or his representative. 
3. During the fumIgation or until a manned vessel leaves port or the cargo is aeiated, the 
person In charge of the fumigation shall insere that a qualified person using 923 or vapor 
detectlon equipment tests spaces adjacent to spaces cQntaining fumigated cargo and all 
regularly occupied spaces for fumigant leakage. 
If leakage of tne fumigant IS detected, the person in charge of the fumigation shallta'<e 
action to correct the leakage, or shall inform the master of Ule vessel, or his representative, 
of the leakage so that correc\4ve ~tion can be taken. 
4. If the fumigation is not completed and vessel aerated before the manned vess~lleaves 
.,Jort, the person in charge of the vessel shall insure that the appropriate protection 
equipment and detectIon deVices, and a person qualifiecJ in their operation be on board the 
vessel dUring the voyage. 

• Personal protectIon equipment means a respirator Or gas mask fitted with a canister 
deSigned for phosphine gas which is appro_ed by NIOSH/MSHA. A gas mask and canister 
IS approved for use up to 15 :>pm. Above 15 ppm or at unknown concentrations a SCBA or Its 
equivalent must be used. 

B. PRE PARA TlON •• 
1. The fum.gaw-~n ~ust beUlQ •• ~'! direc~ supervision of a profeSSional fumigator tramed 

In shlpboartJ applicatic$'l.: : 
2 The fumlgiltor In.c.hargEP'must ~termine, either by a personal inspection or through the 

serVices Il' r.d:trme cltEnic\.r surveyor, that the vessel can be fumigated without 
apparent hazan/to the ¢rew: It may be necessary to meet With the Engineering Officer 
and revle"""l; flIIIechanic61'drawings of the vessel regarding specific featu~es (e.g the 
presence· •• , .• lence of .... <tlc:! detection equipment). 

3 If It IS deterrglned that t~re r.ould be a definite safety hazard that ca,lnot be overcome, 
then the fumigator will re4~ proceed. He Will fill out a "Refusal 10 Fumigate Form·' 
and farwf'1J fi c%opy 10 the corporate office in Raleigh, N.C. 

4 Should tht!~"rumlgatlon inspection confirm that the vessel or portIons thereof can be 
f'lmlgated ·Nltt?.:1Jt apparent hazard to the CreW, a p'efumigation meeting is to be 
cOtwenad ~tt~ tlCe Captain and/or his designated officers. At thiS meetmg, the ranking 
~hlp's officer, FGIS Inspector (if appropriate) and elevator operator will each be Jiven 

(al An executed copy of the "Statement of Vessel Suitab;lity for Fumlgltion and 
Fumigant Application Compliance" (to be signed by Fumigator in C~arge). 

(b) An executed copy of the"PreflJmigati~·' Noliee" (to be signed by Officer In Charge 
of Vessel and Fumigator in Charge). 
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(C) A copy of the "Precautions During Voyage Notice." 
(d) A copy of the regi.tered FUMITOXINe lumigant label. 

Copies 01 (a). (b), and (c) are available In Arabic, Chinese. Dutch, French, German. 
Greek. Japanese. Norwegian, Polish, Rus~lan, or Spanish. The fumigator will 
provide the vessel representative with such loreign language copies as appro­
priate. 

5. The fumigator shall discuss each aspect of th~ fumigation with the ship's deSignated 
officers explaining very carelully and lully: 

(a) Labeling 
(b) Symptoms of hydroge~ phosphide poisoning 
(c) Emergency first aid treatmel,t 
(d) Application procedure. 
(e) Required exposure time 
(f) How to abort the lumigation (il it becomes necessary) 
(g) Precautions to be observed during voyage 
(h) Aeration procedures 
(i) Proper use 01 personal respiratory protection 

(fumigato" shall ascertain tha\lwo (2) lull lace gas masks and phosphine canisters 
Or self-contained breathing apparalus are on board and that at least two (2) crew 
mem~ers know how to use them). 

(J) Proper use 01 gas detection equipment~ Two (2) such devices with appropriate 
testing tubes lor phosphine must be left on board and at least two (2) crew me",b~'s 
must be trained to use them. 

C. APPLICATION 

The fumigator shall: 
1. Ascertam that all opening. leading from the spaces to be fumigated (except cargo hatch 

covers) are sealed. 
2. Determine cubic content of each hold to be treated. Wing tan~s must be included In 

cubic content calculations unless they are to remain empty and are sealed off from the 
main holdS':' 

3. Make sure that all fumigant needed is brought on board and the cases are opened ready 
for use. The fumigant must not be left unallended at any time 

4. Commence fumigant application only after the loading of a hold has been completed. 
5. Apply the1umlgan1to bulk c ..... mocII1 ... at a dosagq of 30-60 tablets or 165-300 pellets 

per 1.000 cubic feet of hold space. The fumigant should be applied uniformly across the 
c ,mmodity or be probed beneath the surface. Probing is strongly recommended os thiS 
htlps to delay and reduce gas loss from the headspace over the grain should high winds 
or leakage around the hatch covers be encountered at sea. 

Apply Ih.1umlganl 10 bagged commoclltlfl at a dosage rate of 30-60 tablets or 100-300 
pellets per 1,000 cubic feet of hold space. Be sure the fumigant is allached to a 
substantial support, and in the case of processed foods or feeds, be c;ure neither the 
fumigant, or its residue come into con~act with the commodity. 

6. Close the hatch covers immediately after application is completed. Post DANGER signs 
on hatch covers and on all other entrances to the lumigated holds. 

7. Hold a post fumigation meeting with the Captain andlor Mate of the vessel. At this time 
the fumigator will re-emphasize all precautions to be observed in-transit. Including the 
monitoring of all occupied areas for possible gas leakage. The Captain wdl also be 
requested to see that following the unloading of the fumigated cargo, all warning Signs 
wlff be removed and destroyed 

8. Complete a "Post Fumigation Notice" and forward one copy of all documents to 
PEST CON SYSTE~'S, INC. 
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D. SPECIMEN COPIES OF REQUIRED SHIPBOARD FORMS 

PRECAUTIONS DURING VOYAGE NOTI~) 

SUGGESTED MINIMUM PRECAUIl~ DURING '!OY~ 

Generally spcakir." crew cu!:mbe:-'!I are free to nI .... ··:; about the ve~sel durll"6 the 
voyage but the {ollovlr:.a minlmUil ~rec.utions shculd be obs,!rved: 

a) 

.) 

c) 

Do nct enter lumi,.ted holds. 

Should an odor of hyarolen phosphide he detec.te1 u,· 
suspe~ted In an occu~led area of t~e veasel, ev~cuate 
tnt area and check for the presence of hyttrogeu 
phosphide us In, appro,rlate respiratory protection 
e;ulpment and .. ,as tectina device. These items are 
on board and the Captain or his oestln.ted 
represent.tive 1a familiar With their use. Should .. 
leak be found, .eal it with tape or caulkin& on t~e 
exterior aide of the ~q.ce un~~r lumi,.tlon. Wear 
resQiratory protection duri:· _. '1\is operation. 

Do not open fumi,ated holds to commence aeration until 
1 few hours before the ve~.~l i. ready to unload. If 
the vessel is equipped with po",,,r ven..: Uators , these 
sh.:."!~ ~e turned on to assist ill the .. eratlon process. 
po not enter holds durin, aeration process until • ,.a 
readin, taken over the Ira in aurface tndtcat~~ that it 
ts safe to do so. 

SlGGESTED MINIMUM PRECAUTIONS TO BE OBSERVED DURING DISCHARGE OF THE CARGO: 

Hydrosen phosphide In the atr apace above the Irain in the holds will ~eadily 
dissipate when the hatches are opened. There .ay be some ,as r(mainin, brl~v 
the .urface of the Iraln which will diaappear as dischar,e continues. 

However, should it be necessary for workers to enter lumi,ated holds to unload 
the ,rain, tnt the air directly above the ,raIn in the vIc.inlty of where the 
men wtll be workins. Should ,a. be detected, re.ove vorkers Ind allow 
additional time for aeration. 

Copy - Captain of the Ves.el 
Copy - FGIS 

Copy - Elevater 
Copy - Applicator 
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Copy ____ _ 
Copy ___ _ 

PRE~IGATION NOTICE 

TO: PERSON IN CHARGE OF ______ --;-~=~_;__;=--,;-:---=__----
(Maa. of Va •• el) 

You are hereby notified that FUMITOXIN efu.i,ant will be used to treat arain 
__ I betveen the in holda __ • __ • __ • __ • __ • __ • __ • __ • 

hours of and ____ on _______________ • 19 ___ • 

In accordance with Federal Re,ulatton. the fo110win, information is provIded; 
a) The EPA re,lstered ~ITOXI".label and labellin, for .hipboard 

fumI,.tion of ,rain are att.che1. 

b) The sympto.s of exposure to hydro,en phosphide (phosphine) are; 
Sensation ~f cold, latt,ue, pain and ti~htness 1~ upper 
chest. n&usra, dIarrhea, .tomac~ cramps, loss of 
equt!4.~r1urL. Se'ltere pot-onin, results in cyanosis, 
a,itation, ataxia, and uncor~ciousne.5. 

c~ Emer&ency flrat ,dd Ur-·l'·T.ent for inhalatH,n O( the I.a is: 
lI:emov6 vlr:':.i. to fresh air. Make hill 1fe do",.\ and 
keep him warm. Tr~.l a. for ahock. Call a physician 
a. soon as pO.MIble. "'ake no ·nUdotal USe Of fatl, 
olla. butte~, or milk. 
The fo1lowln& lIIeaSU.l"4!.;:t arf'! sUlae.ted for Use by the physIcian 
in accordance wittt hlU ~1.'Tl jud&lIIent: 
Should ~at1ent aufter troll! vOllitln, or increased blood s\l,ar, 
appropriate a~lutlon •• hould b~ ad.iniatered. Treatment 
with ozy,en breath Ina e~uipmer.t i. recoamendew as is the 
admini.tration of • car~iac atim~l.nt. 
In cases of aevere polsor&tn, where pulmonary ed-':lIa Is 
observed, sterotd therapy .h~uld be conaldered and c108e 
medical .upervi.ion i. rec~~ended. P!~~d transfus'ons .ay 
also be neces.ary. led re~t is recoamen1ed for a llilnl.um of 
48 hours. 

d) P~raonal respiratory protection tnr two .en and ,a. test in, 
equiPMent .uat be On board, and at leaat t~o creW members must 
be familiar with it.s u.e. 

e) the threshold li.it value for phoapltlne in apace.:ll that are 
considered •• fe fot occupancy ia 0.3 p~ (~arts per million)_ 

I hereby acknowled,e rece!pt of the followlnl dOCUI'It.:.ts: 
1. PR£FUHIGATION NOTICE 
Z. STATEMENT OF VESSEL SUITABILITY fOR fUMIGATION AND fUMIGANT APPLICnTION 

COMPLIANCE 
). PQECAUTIONS DURING VnYAGE NOTICE 
4. REGISTERED ~ITOXIN FUHIG~NT LABEL AND LABELLING. 
5. 
6. 

1 further confirm that the fu.i,ator and I have discusaed th~ strucrure of 
this ve.sel and it ia .uch that there are no known .eans ()r ~as to escape 
fro~ carlO holds to are •• occupied by the crew. 

Sianature of Captain Or Officer in char,e of ve •• el ---------
Applicator tn charle ~t lumia.tion _________________________________________ _ 

Dlte: ________________________ • 19 ___ • 

Copy - Captain of Vessel 
Copy - rels Jnspe~tor 

Copy - Elevator 
Copy - Appll.a'Qr 
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Copy 



STATEMENT or VESSEL SUITABILITY rol FUMIGATION AND FUMIGANT 
APPLICATION COMPLIANCE 

TO: CAPTAIN 01 OFFICER IN "'lARGE OF ----=-~:_:;:--__.7""-----­
(N •• e of Veasel) 

It is hereby certified that: 

a) 

b) 

c) 

d) 

Signed by: 

For: 

I have personally inspected the visible portions of the carlO holds 
to be (umll.ted vlth FUMITOXIN. tUlli,.nt on the 'vessel __ -,.,.-., __ 
____ ~~~-~~-_.,--.~- on , 19 __ and find 
the~ .ult.bie for treatment. 

The application of the lumi,.nt Is in accordance with the EPA 
re,lstered label andlor •• RU~.Cturer·a instructions. 

The application of FUHITOXINefuml,ant containing 55% aluminum 
phosphide as the active In,redlent WI. made to srain on th!s 
vessel on I 19 ___ • Hydrogen phosphide 
(phosphine) ,a. Is liberated from the tablets or pellets. The 
following holds vere treated: 

HOLD NUMBER 
QUANTITY OF FUMIGANT 

\lUI! 
DIMENSION OF HOLD 

IN CU. FT. 

Followln, application of the fumi,ant, the hatch covers were 
closed and entrancel to the fumi,ated Ipaces were placarded with 
appropriate DANGEl .i,n •• 

One copy of the above to: 
a~~ Applicator, Cnpy 

Captain or the Vessel, FCfS, Elevator 
I Cory _________ ___ 
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ftAHUFACTURER'S INSTRUCTIONS FOR SHIPBOARD USE Of FUMITOXINe 
FUKIGANT TABLSTS AND/OR PELLETS 

OOPHOI.D FUKIGUION OF GRAIN UNDER feU SHOULD FOLLOII THE fGIS 
DlI1IGATION H6liDBOOll: 

BE SURE TO READ AND FOLLOII ALl, LABEL AND LABELLING DIRECTIONS 
BEFORE USE 

NOTE: SHIPBOARD FUMIGATJON OF GRAIN IS REGULATED BY U.S. COAST GUARD 
. R~GULATION 46CFR 147A 

~: 30 - 60 tablet. or 165 - 300 pellets per thousand cubic feet Qr hold 
apace for bulk com.odltle.. 30 - 60 tablet. or 100 -300 pellets per tho~"nd 
cubic feet of hold apace Cor ba'ied co~dities. Win, tanks should be 
included in cubic content calculation. whether they viII contain ,ratn or not 
unless they are sealed off from the •• in hold. 

AlfLICATION: The v~qsp! m~st be inspected to ascertain that the con~truction 
is such that a fumi,c.-;ion II.Y be uftdertaken vithout 'apparent dancer to the 
crew. Opertinls ,leadil., frolll the .pace to be fua.i,ated to other areas must be 
sealed. Fdmi,ant application to • hOjd will COMmence only after IOadin& of 
that hold has been co.pleted. Th~ tablets or pellets ~hould be a~plied 
uniformly across the ,rain and be probed beneath the surface. This helps to 
delay and reduce ,as loss frqm the head space over the ,rain should hi,h win~s 
or leakas~ around the hatch covers be encountered at Sea. Cl~se the hatch 
covers immediately after ap~li~ation is c~pleted. Poat appropriate DANGER 
sians on hatch cove.s and ~~ all other entrances to the ~umi,ated hold. 

SUGGESTED PROCEDURES AND PRECAUTIONS TO BE OBSEQYED DURING VOYAGE 

Do not enter fumi,ated carlo apace. Those area. throushout the ship inh.bited 
or entered by the crev should be monitored usin, appropriate aas detection 
equipment. Should an odor of hydro,en phosphiae be detected the area must be 
evacuated and ventilated. Uae apprcpriate reapiratory protection equipment to 
locate the source of leaka,e. . 

Ir possible, carCo h.tches thould be left closed until a few hours before 
vessel is ready to unload. 

PRECAUTIONS TO BE OBSERVED DURING DISCHARGE 

Hydro,en phosphide in the air sp.ce above the ,rain in the holds will readIly 
dissipate when the hatches .re opened. There •• y be aome ,as remalnln, below 
the ,rain surface which will disappear a. dischar,e continues. 

However. should it be necessary for workers to enter the fumigated holds to 
unload the ,raIn. teat the air directly above the ,rain for the pr •• encl or 
hydro&en phosphide. Should , •• be detected, reMOVe workers and provide time 
for aeration. 

Remove and discard all (~llation DANCER sl,ns. 

Copy - Captain of Vessel 
Copy - rGIS In.pector 

Copy i:lt:vator 
Ctry - Applicator 
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Copy _____ _ 
Copy _____ _ 



REFUSAL or IN-TRANSIT SHIPBOARD FUMIGATION 

The fumigation of the carlo of ______________________________________ _ 

... cated in 'lolds __ , -_. ---. ---. --_. --. --. -_. -_. 
")n the vessel 

____________________________________________________ v •• 

requested by the ________________________ elevator in ________________ _ 

.. 0 f ________________________ _ 19 An inspection of the vessel vas 

conducted and it yas determIned that. fuaI,.tIon of the carlO ~r .~~ not be 

performed without exposing the ship's crew to undue safety hazards at sea. The 

fumigation of the above vessel was refused on ____________________ ___ 19 __ , 

PESTCON SYSTEMS. INC, 

Fumigator in Charg~ 
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B. BAGS 

1. General sa.lement 
The following Instructions are intended to provide general guidelines f(. typical 
fumigations. These Instructions ara not Intended to covar every type of situation nor 
are they meant to be resltlctlve. Other prorsdurea may be used if they are safe. 
effective and consistent with the properties of aluminum phosphide products. 

2. Procedure lor Vertical Slor_: (coner"te upright bins and other silo type bins that 
can be Guickly transferred) 
a. Bags may be added to the commodity as the bin Is filled. but must be removed as 

the bin is emptied. FUMITOXtN tablets or pellets are most suited to this 
application since they can be automatically edded to the commodity and are not 
removed after lumigation. 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 e,cspt for fill opening. 

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

d. FUMITOXIN bags are applied by hand on the t "adhouse/gallery belt or into lill 
opening. Add fumigant in .s continuous a manner as possible to thd commodity 
stream. 

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

f. Seal the bin deck openings after the application IS complete. 
g. Bins requiring mo,', than 24 hours to lill should not be fumigated by direct 

addition as th .. hin '. filled. These bins should be fumigated by shallow probing or 
surface application. 

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

overexposed during this transfer. 
3. Proceduraalor Flat Stor_: (Bunkers, quonset buildings, large steel tan~', rectan­

gular shaped bins, etc.) 
a. Check the storage lor tightness. 
b. To the extent practical s8al any vents, cracks or sources of leaks. 
c. Determine commodity temperature, moisture a-d type of application to be made. 
d. Determine the dosage and exposure time based on the above information. 
e. Determine application procedure to be us~d. This can include shallow probing, 

uniform addition as the bin islilled, or surfaca application. Bins reqUiring more 
than 24 hours to fill should not be fumigated by addition as the bin is filled since 
large quantities of gaseous 'umigant may ascape before the bin is 'inally seale:l. 

f. Sur'ace application can be used if the bin can be made sufficiently gas tight to 
contain the 'umigant long enough 'or it to penetrate throughout. In this instance, 
it is advisable to place 'I. of the dosage in the floor level aeration ducts. ThiS 
'umigant must not contact liquid phase water. 
Surface application may Include placing 0' the individual bags directly on the raw 
agricultural commodity or placing them on strips 0' Kraft paper. The latter will 
allow lor easier retrieval of the spent bags. Beuer retention 01 gas in the 
commodity mass will be accomplished by digging a long narrow trench on the 
sur'ace, placing the bags in the trench and covering with the commodity. 

g. Arrcnge enough applicators and other workers to complete the job quickty 
enough to avoid expolure to hydrogen phosphide gal. Monitoring with a suitable 
detection device is required to a .. ure that the 0.3 ppm 8 hour TWA il not 
exceeded. See "Industrial Hygiene Monitoring" lection 'ound elsewhere in this 
menuII. 

h. When possible, it is advisable to cover the commodity with pla.tic tarps. This will 
act as an additiontll leallng maasure. 

;. Seal all remaining e.it •. 
j. :>oot "Danger" placards on and lock an entranc.I. 
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k. Bins need not be aerated unless re-entry Is required. Consult safety procedures 
listed elsewhere in labeling. 
Remove and dispose of bags prior to emptying bin or during emptying if the bags 
cannot be retrieved otherwise. 

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

Sand snakes or dirt can be used tor ground seal. 
c. Surface or shallow probing may be done through slits in the tarp or the 1arp can be 

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

d. ThiS IS an outdoor application so safety manito •. '19 and respiratory eqUipment are 
not requilsd. 

e. Post "Danger" placards. . 
t When possible. remove bags prior to moving the commodity. 

5. Procedure fOf Firm Stor.g.: 
a Ooner.': 

SInce on farm storage is almost always lIat storage. ~fer to "~rocedures lor ~Ial 
Storage" found elsewhere in this manual. The instructions which follows provide 
addltlonaf guidance: 

b. Se.llng: 
Leakage IS the sin~:e most Important cause of failure in the treatment 0' farm bins. 
Since these Olns are usually small by comparison. they have a higher leakage area tn 
proportion to their t;apaclty. Most woode,\ grarlaries are so porous that they cannot 
be successfully fumigated unless they are completely covered With plastiC sheeting 
or Similar tarp Steel bIOS are also usually of very loose construction and therefore 
requlle much attentIOn to sealing. All vents and aeration ducts must be tightly sealed 
uSing 4 mil polyethylene sheeting or its e~uival~nt. The pl~stlC m,~st be s~?led 
directly to t.~e metal with tape or other adhesive. It IS not suffiCient to CI~ch up the 
plastiC as With a bell. The surface of the grain should be covered With plastlc.sheetlng 
aller FUMITQXIN" bags have been applied. Tarplng 01 the grain surlace Will greatly 
(educe leakage. Other sealing techniques are recommended.i..e .. closure of all large 
cracks With caujl~ing, foam Insulation or other sealant. Sealing these crac.ks Will 
greatly rt.!::fuce the reqUired dosage. 2 mil or thicker plastic can be used for tarpln9 the 
graIn surface. however. the plastic used on the outSide of the bin should be atlea514 
mils. When an entHe structure is tarped. the plastiC must be at least 6 mils thick to 
pre .... ent excessl .... e teaiiOg durmg the fumigation. 

c OOlage: 
Unless ail the large cracks are sealed BS described above. the dosage. recommended 
should be 8-16 bags per 1000 bu. (6-13 bags per 1000 cu. 11.) capaclly ollhe space 
under the plastiC tarp. 

d. Addltlon.1 Appllc.tlon. In.tructlon" . 
Probing bags Into the gram mass is the recommended met nod 01 application. Probe 
Insertions Should be scattered e .... enly over the surface. Place no more than ~. of the 
total dose In floor le .... el aeration ducts. Be sure .he inside of the aerahon duct tS dry 
before adding the bags. Addition of bags to water in an aeration ductean cause a fife 
Seal the aeration fan as described above. 

e Place "Danger" placards on entrances to the bin and near the ladder. Refer to 
placarding Instruc'ions found elsewhere in thiS manual. 

NOTE It monitoring equipment is not available on alarm and application cannot be 
done from outside of I structur •• In .pprove(f respirator must be worn durtng 
application from within In .nclosed Indoor .r ••. 

6. PrOCH ...... for MIllo, W~. FoocI P-*'tI Pllnta. Ch.m ....... Truck •• 
Trll"fI. Conllllnefl ..... Other 'lillie Sa.,.b,. EncloHra" -
a. Determine the dosage of bags to be applied based upon the following parameters 

for space fumigation: 
The volume of the structure 
The air andlor commodity temperature 
The general tightness of the structure to Us fumigated 

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

c. Seal III openings except lor the dCXIr being used to enter and leave. 
d. Place bags on lloor 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 s~ they are not touching. 

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

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

g. Doors leading to the lumigated space are then closed, ,ealed and lockad. 
"Danger" placards must be placed on all entrances. Refer to placarding 
instructions found elsewhere in this manual. 

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

i. Oispose of remaining bags according to DISPOSAL instructions found elsewhere 
in this manual. 

i. PrOCl . ural for SpICe Fumlg.tlon. Under T ... po: 
a. G.',.r.J: 

FOllOW the pertinent instructions gi .... en immediately above part in "6." 
b. Se.llng: 

An enclosure suitable for fumigation may be formed by covering packaged 
commodities with plastic sheeting. The sheels may be taped. glued. or clamped 
together to provide a sufficient width of material to ensure that adequate sealir,g IS 
obtained. 

The plastic covering may be sealed to the floor using tape. glue. sand snakes or by 
placing sailor sand onto the ends of plastiC covering or by other SUitable 
procedures that ensures a good seal. 

c. Addltlon.1 Appllc.tlon In.tructlono: 
Bags may be applied under the edge of the tarp or through slilS The bags should 
be protected from condensation orother sourceof water. The slits in the co .... erlng 
should be sealed after application of bag •. Bags should not be piled or 
o .... erlapped. Care should be taken to prevent the plastic larp from co .. enng the 
bags. 

d. Additlon.' Prac.utlono: 
Indollr fumigation precautions are handled as any other Situation where the 
application is made from outside the area being fumigated. Workers may occupy 
adjacent indoor areas butthey must be protected from overexposure to hydrogen 
phosphide by adequate s~aling. ventilation or respiratory protection. 
Do not walk on staCks during the fumigation. 
Place "Dan~er" placards at conspicuous points on the enclosure. 

e. A ... tlon: 
Precautions must be taken to assure that exposure to hydrogen phosphide In 

excess of 0.3 ppm does not oc':.ur during the fumigation and/or at-ration. 
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8. Appllcallon Proc.dut.for Ran Cen. Conteln_. Truck •• and Other Simll., V.hlcl." 

a. Gener.l: 
The following directions are for transport vehicles both s~atic or in-transit. 
Trucks, vans, chambers, containers and other transport vehicles to be placed 
aboard vessels or on piggyback rail shipments may be fumigated in-tra':lsi~. 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 FUMITOXIN8 bags may be added are treated in tha samf. 
way as any other storage facility. FUMITOXIN may be added as the v(,llIcle " 
bemg filled. the b-lgs may be scattered over the surface after loadmg is complete 
or probed b.mecth the surface 
Surface appllr.~'tion is n01 recommended for in-transit fumigation. Be sure all 
vents, cracks or other openings are sealed. 

b. Procedures for Proc ••• ed Food.: 
FUMITOXiN -! bags must not come into contact with processed foods. 8ags m~st 
be applied '" such a way as to p!"event contact with the commodity or Its 
packaging. 

c. Bulk Rail Cars: 
1. Close and secure all hatch covers except those being utilized tor the 

fumigation. 
2. Seal (til Qther openings. Pay particular attention to vents. 
3. Clean tile flan~? lip of hatch (or hatches) being utilized. II the commodity 

extends mto the tn .. ::."!::.t of the hatch, force it away as far as possible. 
4 Open cans and tape bags to a cardboard disc Be sure to only tape across the 

bag ends only. . . 
5. Place the disc Into position, bag sice up, and secure With masking tape. 
6 Lower the cover Into place and secure. Ta~e "Danger" placard securely tothe 

hatch cover. 

d Procedure. for Bo.c.,.: 
1. Close and secure one of the doors from the Inside. Seal all openings and JOInts. 

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

2. Inspect the roof. floor and -.. 'Ialls :or holes and/or cracks. Seal all openil ~s. 
3. II possible, drap<: remaining doorway with polyethylere film before doc' IS 

closed. Secure edges to door jams and floor. Close door and secure. :, 
doorway IS draped With polyethylene, it may not be necessary to seal thedol)r 
trom the olJtslde.1f door IS not draped, seal all cracks, openlOgsand J010tS frol-, 
the outSide. 

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

e 5 Place the loaded discs inside the boxcar and secure, bag Side up. with tape or 
nad to the wall. 

6 Post "Danger" placards or each door. 

e Procedure. tor Cont.'ner.: 
1 Procedures for trucks, vans and other transport containers are essentially the 

same as boxcars. except their doors tend to be more gas tight. and they often 
have only a rear door, which must be seliler' alter application IS completed. 

9. IIppllcation Procedur •• for tn-Tran." Fumigation of Sh;, hold" 
a G.n.ral Information: 

1. ShIpboard fumigation IS also regulated by the U.S. Coast Guard Regulations 
46 CFR 147A 

2 ThiS product 15 tmoc to fiSh. Keep out of lakes, streams and other aquallc 
environments. Do not contaminate water by r.leaning equipment or disposal of 
wastes. 
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b. Pr.-yoyag. Fumigation Procedur.. and Precaution" 
1. Prior 10 fumigating a vessel for in-transit cargo fur'igation,1he master of the 

vessel or his representative. and the fumigator r.' ;:)1 determine whether the 
vesset is suitably designed and configured so as to allow for safe occupancy 
by the ship's crew throughout the duration of the fumigation. 

II it is determined that the design and configuration of the vessel does not 
allow for safe occupancy by the ship's crew throughout the duration of the 
fumigation, then the vessel will not be fumigated unless all crew members are 
removed from the vessel. The crew members will not be allowed to occupy the 
vessel until the vessel has been properly aerated and a determination has been 
made by the master of the vessel and the fumigator that the vessel IS safe for 
occuj:.ancy. 

2. The person responsible for th" fumigation must notify the master of the vessel, 
or hiS representative, of the requirements relating to personal protection 
equipment, detection equipmenland that a person qualified in the use of this 
equipment must accompany the vessel with cargo under fumigation. Emergen· 
cy procedures, cargo ventilation, periodic monitOring and inspections. and 
lirst aid measures must bediscussed with and understood by the master of the 
vessel or his representative. 

3. Seal all openings to the cargo hold or tank using suitable water proof, gas light 
malerials. lock andlor otherwise secure all openings, manways, etc., used to 
enter the hold. Post appropriate "Danger" placards on same. 

4. On tankers the over-space pressure relief system of each tank must be seal'Jd 
by (1) the closing of appropriate valves and (2) sealing the openings Into 
over-space wilh gas tight materials. 

5. Contact appropriate authorities, 
6. II the fumigation IS not completed Md the vessel aerated before the manned 

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

c. Proc.dur •• for Bufk Dry Cargo V .... f. and Tank.r" 
1 Calculate dosage on the basis of cargo hold volume. Dosage is always 

carculated for the total hold volume irrespective of the commodity tonnage in 
the hold. 

FUMITOXINe bags ........................... 2 to 6 bags per 1.000 cu. It. 
2. Alter a hold has been filled or completed, open containers and distribute bags 

Uniformly onto commodity surface with spacing between each. Do not place 
bags within 10 feet of side walls. Step on each alter placement or probe bags 
into commodity. 

3. Observe clOSing of hatch covers closely. Stop the closing if the cover snags an 
Individual bag. Reposition the bag and resume closing. 

d. Voyag. Precaution. and Procedur." 
1. At regular Intervals, monitor .pace •• djacent to .reas containing fumigated 

cargo and all ragularly occupied .re .. , for fumigant leakage using .ppropriate 
gas detecllon equipment. 
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Special allenlion should be given to living quarters, kitchenS, storerooms, 
mess halls, keel ducts, day rooms, the bridge, engine room and an~ other 
enclosed spaces occupied or frequented by crew members during voyage. 

2. If hydrogen phosphide (phosphine) is detected, evacuate the space 0 .. area, 
and seal off the source of the leak wearing appropriate respiratory protection 
equipment. Ventilate the area before allowing occupants to retllrn. 

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

the fumigation must be aborted. 

e. Preclutlon. Ind "'rocedurl. During Dllchlrge: 
If necessary to enter holds prior to discharge, test spa~es directly above ~rgo 
surface for fumigant concentration, using appropriate gas detection and per. inal 
protection equipment. Do not allow entry to fumigated areas without per~ ,'lal 
protection fquipment, unless fumigant concentratior •. ""fe at safe leveh. as 
indicated by a suitable detector. 

I. Perl"nll Protectl.e Equipment Ind Monitoring: 
1. Fully loaded holds on dry bulk carriersan~considered an outdoor fumigation. 
2. Tanker holds which must be entered to fumigate and partiany loaded holdS on 

dry bulk carriers are fumigated from within the a(ea being treated 
3 See sections on "Respiratory Protection" an,' "Applicator and Worker Ex­

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

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

10 Application Procedures for In-Trln.1I Fumlgltlon of Contalne .. on Ships: 

a When lumlQol:ng bulk commodities to which direct addition to this fumigant is 
not allowed or contact to its packaging, please refer to section covering directions 
for static containers. 

bin-transIt tunllgation of containers on ships IS regulated by Coast Guard 
Regulallon 46 CFR 147A and the applicalor or shipper must obtain and comply 
WIth U.S. Coast Guard Special Permit No. 52-75. Contact the Coast Guard or 
Pestcon Systems, Inc. lor additional information. 

c. Comply With genefal precautions given in labeling. 

11 AppllClllon. Procedurel for Fumlgilions of Blrges: 

a Gentrll: 
Since barge fumigation is a type of flat storage fumigation as well as haVing 
similarilies In common With a ship, refer to sect;ons on "Procedures for Flat 
Storage" and "'Application Procedures for In-transit Fumigation of Stlip's Holds" 
found efsewhere In thiS manual. Barge fumigation IS regulz.ted by the U.S. Coast 
Guard Regulation 46 CFR 147A as modi lied by U.S. Coast Guard Special Permit 
No. 2-75. The shipper or fumigator must possess this permit prior 10 fumigating 
To obtain thiS permit contact: 

U.S. Coasf Guard 
Hazardous Materials Branch 
Washington, D.C. 20593-0001 

b S .. lIng: 
Special care must be taken in determining whether a barge IS suitable lor 
fumigation 
ExcesSive leakage may occur through poorly sealed hold covers. 
Prior to unloading barges, makeappropril'e tests to ncerla," cargo area, as well 
as ballasl areas. are Iree of hydrogen phosphide gas. 
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XVI. PLACARDING OF FUMIGATED AREAS 

The applicator must placard or post all entrances to the fumigated areas with signs 
bearing: 
1. The signal word DANCER/PELIGRO and the SKULL AND CROSSBONES symbol in 
red. 
2. 1 he statement, "Area andlor commodity under fumigation, [' ) NOT ENTERINO 
ENTRE." 
3. The stotement, "This sign may only be removed after the commodity and/or area is 
completely aerated (contains 0.3 ppm or I.ss phosphine gas). If incompletely aerated 
commodily is transferred to a new site, the new Sitb must also be placarded. and workers 
must not be exposed to more than 0.3 ppm phosphin .... 
4. The date and time fumigation begins and is completed. 
5. Name of fumigant used. 
6. Name, address, and telephone number of the appllcalor. 
All entrances toa fumigated area must be placarded. Where possible. placards shouid be 
placed in advance of the fumigation in order to keep unautht'rized 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. 
00 nol remove a placard until the treated commodity is aerated dOw~ to u.3 ppm or less. 
To determine v-hether aeration is complete. each f'Jmigated site or vehicle must be 
monitored following directions found under industrial Hygiene MonitOring and shown to 
contam O.:l ppm or less phosphine gas in the air space around and, when feasible, '" the 
mass 01 the commodity. Transfer of incompletely aerated commodity to a new site IS 

permissible, however, the new storage site must be placarded if more than 0.3 ppm is 
detected. Workers who handle incompletely aerated commodity must be IIlformed and 
appropriate meas' .:es taken (i,e. ventilation or respiratory protection) to prevent 
exposures lrom e,ceeding the TLV's for hydrogen phosphide. 
It is recommended that the person responsibfefor removing piacards be famili~" wl!n the 
phYSical, chemical and toxic')logical properties of hydrogen phosphide. They should also 
be knowledgeable in how to take gas readings, exposure limits, symptoms and first aid 
treatment for hydrogen phosphide poison:,lg. 

XVIII, AERATION OF FUMIGATED COMMODITIES 

a Foods and Feed. 
Tolerances f)r hydrogen phosphide residues have been established at 0.1 ppm for 
animal feeds and 0.01 ppm for finished foods. To guarantee compliance With these 
tolerances, it is necessary to aerate these commodit;es for 48 hours pnor to offering 
them to the end consumer. 

b. Tob.cco 
Tobacco mu~t be aerated for at least three days (72 hours) when fumIgated in 
hogsheads or until concentration is be'")w 0,3 ppm and for at least two days (48 hours) 
when fumigated in other containers. When plastic liners are used. longer aeration 
periods will probably be required to aerate the commodity down to 0.3 ppnl. 
As an alternative to these aeration periOds. each container of a treated commodity may 
be analyzed for residue using accepted analytical methods. If reSidues are less than 
to!erance levels, the commodity may be shipped to the consumer regardless of the 
abo'!e holding periods. 
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XVIII. DISPOSAL INSTRUCTIONS 

A. TABLETS AND I-ELLETS 

a. GENERAL 
The EPA has determined that proper disposal of aluminum phosphide will cause no 
unreasonable adverse effects to the environment. Contact your State Pesticide or 
Environmental Control Agency, or Hazardous Waste representative at the nearest EPA 
Regional Office for guidance. 
1. Do not contaminate water. food or feed by oi_posal of pesticide wastes. 
2. Unreated or partially reacted FUMITOXINe is acutely hazardous. Improper disposal 

of excess pesticide, spray mixture or rinsate is a violation of Federal law. If these 
wastes cannot be disposed of by use according to label instructions. contact your 
State Pesticide or Environmental Control Agency, or the Hazardous Waste represen­
tative at the nearest EPA Regional Office for guidance. Forspecific instructions, refer 
to wet deact .... atlon method of disposal and spill and leak procedures, or call your 
Pasteon Systems. Inc. representative for guidance. 

3 Some local and state waste disposal regulations may vary from the fan oWing recom­
mendations. Disposal proceduiesshould be reviewed with appropriate authorities to 
Insure compliance with local regulations. Contact your State Pesticide or Environ­
mental Control Agency or Hazardous Waste Specialist at the nearest EPA Aegiona l 

Office for gUidance. 
4. Triple nnse flasks and stoppers with water. Then offer for recycling or recondition­

Ing. or puncture and dispose of in a sanitary landfill. or byother procedures approved 
by state and local authorities. Ainsate may be disposed of in a sanitary landfill or by 
other approved procedures. Or, it is permissible to remove lids and expose empty 
flasks to atmospheric conditions until residue in the flasks is reacted. Then puncture 
a:1d dispose of in a sanitary landfilll or other approved site, or by other procedures 
appro'/ed by s!ate and local authorities. 
5 If prop€:rlyexposed, the residual dust remaining after a fumigation with FUMITOX­

IN 'NIII be a graYish-whIte powder anci contain a small amount of unreacted 
aluminum phosphide. THE RESIDUAL DUST FRJM INCOMPLETELY EXPOS­
ED FUMITOXIN WILL REOUIRE SPECIAL CARE. 

b DIRECTtONS FOR DISPOSAL OF SPENT RESIUUAL DUST 
In open areas, small (not more than 5 flasks) amounts of residual dust may be 
disposed of on site by burial or by spreading over the land surface away from 
Inhabited buddlngs. 

2 ReSidual dust from FUMITOXIN may also be collected and disposed of at a 
sanitary land~dl. InCinerator or other approved sites or by other p'rocedures 
approved by Federal. State or local authorities. 

1 From 2 to 3 kg (4 to 7Ibs.) of reSidual dusl from 2 to 3 flasks of FUMITOXIN may be 
collected for disposal In a 1-gallon bucket. Larger amounts, up to one-half case. 
may be collected 10 burlap, cotton or othpr types of porous cloth bags for 
transportation In an open vehicle to the disposal site. Do not collect dust from 
Olore than 7 flaSkS 01 tablets or 10 flasks of pellets (about 11 kg or 25 Ibs.) in a 
5,"gle bag DO NOT PILE BAGS TOGETHER. DO NOT USE THIS METHOD FOR 
PARTIALLY SPENT OR "GREEN" DUST. CAUTION: DO NOT COLLECT DUST 
IN LARGE DRUMS. DUMPSTERS. PLASTIC BAGS OP OTHER CONTAINERS 
WHEFiE CONFINEMENT MAY OCCUR. 

c DIRECTIONS FOR DEACTIVATION AND DISPOSAL OF "GREEN" PARTIALLY 
SPENT RESIDUAL DUST 
Confinement of partially spent reSidual dust, as In a closed container. or collection and 
,,: .J·a;;e Of large quantities of dust may result in a fife hazard. Small amounts of hydrogen 
p .... )sph'Oe may be given off from traces of unreacted aluminum phosphide. and 
c yf"'ement of ~I"e gas may result m a flash. 
:J, ," to -jlsposal It IS necessary to furt"er deactivate partially spent reSidue followmg an 
~l()~plete exposure 'Ime or follOWing :t fumigation which has produced large 
::J'.jarllh~s of partially spent mah::rial. You must use either the wet or dry method 
'J •. 'sc'lb~d belo ...... 
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d. DIRECTIONS FOR WET METHOD DEACTIVATION AND DISPOSAL OF LARGE 
OUANTITIES (O~R 5 FLASKS) OF PARTIALLY SPENT OR "GREEN" DUST 

1. Deactivating solution is prepared by adding the appropriate amount of low 
sudsing liquid detergent or surfactant to water in a drum or other suitable 
container. A ~ solution of detergent (4 cups to 30 gallons) is suggested. The 
container should be filled with deactivating solution to within a fp.w inches of the 
top. 

2. Residual dust is poured slowly into the deactivating solution and slirred so as to 
thoroughly wet all of the residual dust. This must be done in the outdoor air and 
not the fumigated structure. Dust from FUMITOXINe tablets or pellets should be 
mixed in no Ie .. Ihan ten gall,,"s of water-detergent solution for each case of 
material used. 

3. Dispose of the deactivated residue-water suspension, with or without preliminary 
decanting. at a sanitary landfill or other suitable site approved by local authorities. 
Where permissible, the slurry may be poured into a storm sewer (If you have 
allowed this mixture to stand 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 
dust from FUMITOXIN to be collected or stored. 

e. DIRECTIONS FOR DRY METHOD DEACTIVATION 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 be spread In 
an open area away from inhabited buildings and restricted from access to humans 
or animals and allowed to be further deactivated by atmospheriC exposure. 

2. This dust may then be buried or transported to app'opriate sites and disposed of 
as directed in "Directions for Disposal of Spent Dust." 

a. Dllpolal of UNREACTED or PARTIALLY REACTED FUMITOXIN bags: (From Ipllll, 
leaking canl or other sourcel)_ 
Unreacted or partially reac.:d FUMITOXIN bags are acutely hazardous. Improper 
disposal of this product is a violation of federal law. If this product cannot be 
disposed of by ordinary ~se or according to the instructions that follow. contact your 
state pesticide tlr environmental control agency or the hazardous waste representa­
tive at the nearest EPA regional office for guidance. Do not contaminate water by 
disposal. 

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

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

b Dllpolal of FUMITOXIN Bagl Following a Space Fumigation: 
1. Oeneral: 

If properly exposed. the bags remlilining after a fumigation Will contain a graYish 
white spent, nonhazardous waste and will contain only a small amount of 
unreacted aluminum phosphide. However. residual dust from Incompletely 
exposed bags (See "EXPOSURE GUIDE" found elsewhere In t~IS manual) Will 
require speCial care. Confinement of p.rtl.1I1 spent bags, as in a closed container 
may result in a fire hazard. Small amounts of hydrogen phosphide may be given 
off from the unreacted aluminum phosphide. and confinement of the gas may 
result in a flash. Unless it can be determined with certainty thatthe bags are spent. 
they must be deactivated as described below prior to disposal. 

o Deactl.atlon 0' FUMITOXIN Bagl: 
The methods below may be used for deectivating used or unused FUMITOXIN 
bags regardless of the extent to which the aluminum phosphide has decomposed. 
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a. Dry D.actl •• tlon: 
Collect bags and place them into a well ventilated holding container such as 
wire cage used for ether hydrogttn phosphide fumigants or other similar 
devices. Store the bags In one of these devices until the bags are spent. 
Unused or partially spent bags can be spread out on the ground in a secure 
open area away from occupied buildings to be deactivated by atmospheric 
mOisture. Care should be taken SIl that they are not carr,ied away by the wind. 
Dry deactivation is the recommended procedure for unused or partially spent 
bags If in doubt, as to whether '.1'l6 bags are spent. contact '"'esteon Systems: 
Inc. 

Ignition may occur if iarge numbers of incompletely reacted bags are 
contacted by liquid water. This can occur in open or perforated storage 
containers. Therefore. such storage should be out of doors in ~ re:atlve 
Isolated area protected from rain. 

b. Wet Deactivation - Method 0 ... : 
Fill an appropriate sized container with water a few inches from the top. 
Submerge bags for 36 hours. A metal grid works well to keep bags submerged. 
00 not cover container. Wear appropriate respiratory protection. This should 
be done outdoors. The water may be disposed of in a storm sewer or by 
pourtng It out on the ground. 

c. Wet D.actlv.tlon - Method Two: 
F III an appropriate·~ized metal container 2/3 full with water. For each gallon of 
water add 1/4 cup of low sudsing detergent or surfactant. Use no less than 1 
gallon 01 waterldetergent solution for 60 FUMITOXIN bags Open each bag 
and dump contents into the container as the water is stirred. Wear appropriate 
respiratory protection. DO NOT COVER THE CONTAINER AT ANY TIME. 
ThiS should be done outdoors. 

c Dispo.al Procedure.: 
In open oreas. s,nall amounts (up to 7.0 kg) of the spent bags may be disposed of on 
site by burtai of the bags or by opening the bags and spreadmg the dust over the land 
surface away from inhabited buildings. 

Spent bags may also be collected and disposed of at • sanita"}, iand!ill. approved 
pestiCide incinerator or other approved sites or by other pr?Cedures approved by 
federal, state and local authorities. 

Do not dispose of dust in a toilet. 

Dispose of water/dust mixture (slurry) (with or without preliminary pouring out of 
excess water) m a sanitary lar.dfill or other sIJitable burial site approved by local 
authorities. Where permissible. the slurry may be poured OUt on the ground. If 'r is 
held 36 homs It may be poured into a storm sewer. 

Never confine partially spent tags or slurry in closed containers such as closed 
drums or plastiC bags. 

d Ollpol.1 ot C.n.: 
Dispose of cans In a sanitary landfill or by other approved state or local procedures. 

XIX. SPILL AND LEAK PROCEDURE 

A. TABLETS AND PELLETS 
t HANDLING SPfLL 

A spill. other than Accidental to application or normal handling may produce high 
levels 01 gas and, therefore. attending personnel must wear SCBA when the 
concentration of hydrogen phosphide gas is unknown. Other NIOSH/MSHA 
approved respiratory protection may be worn if the concentration is known. 00 
not use water at any time to clean up a spill of FUMITOXINe. Water in contact with 
unreacted tablets or pellets will greatly accelerate the production of hydrogen 
phosphide gas which could result in a toxic andlor fire hazard. Wear dry gloves of 
cotton or other suitable materi.1 when handling aluminum phosphide. 
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a. Return all intact aluminum flasks to cardboard case, or ott,dr suitable 
packaging which has been prope-fy marked accordin j toLlOT regulations. 
Notify consignee and shipper of damaged cases. 

b. If aluminum flasks have been punctured or damaged so as to leak. the 
container may be temporarily repaired with aluminum tape; or the FUMIH1X­
IN" may be transferred Irom the damaged Ilasks to a so,,~d metal container 
which should be sealed and properly labefed as aluminum phosphide. 
Transport the damaged containers to an area suitable for pestic;d3 storagq for 
inspection. Contact Pestcon Systems, Inc. for further instructions. 

c. If a spill has occurred which is only a lew minutes old, collect the tablets and 
pellels and place them back into the original flasks, if they are intact, and 
stopper tightly. Place the tablets and pellets in a sound metal cont.iner if the 
original flasks are damaged. CAUTION: These flasks may flash upon opening 
al a later date. 

d. If the age of the spill is unknown or If the tablets or pellets have been 
contaminated with soil, debris, water, etc., gather up the spillage and place It 
into small open buckets having a capacity no largerthan about 1 gallon. 0" nc.t 
add more lloan one flask 01 spillage material, 1 to 1.5 kg (2 to 3 Ibs.; to the 
bucket. If on-site, wet deactivation is not feasible, these open containers 
should be Iranspaned in open vehicles to a suitable area. Wet deactivation 
may be carried out as described away from inhabited buildings. AlternatIVely. 
small amount of spillage from" to 5 flasks (4 to 8 kg, 9 to 18Ibs.) may be spread 
out in an open area to be deactivated by atmospheroc moisture. 

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

sudsing liquid detergent or surfactant to wator in a drum or other suit.ble 
container. A 2% solution or 4 cups in 30 gallons is recommended. TM 
container should be filled with deactivating solution to within 8 lew inches of 
the top. 

b. The tablets or pellets are poured slowly into the deactivating solution and 
stirred so as to thoroughly wet aU olthe FUMITOXIN. This must be done in the 
open air. FUMITOXIN tablets or pellets shocld be mixed into no less than 
about 15 gallons of wLter-detergent solution for each case of spilled materia!. 

c. Allow the mixture to stand, with occasional stirring, for at leaot 36 hours. . 
d. Dispose of the slurry of deactivated material, with or without preliminary 

decanting, at a sanitary landfill or other duitable site approved by local 
aut~orities. Where permisSible, this Slurry may be poured out onto the ground 
or into a storm sewer. 

CAUTION: Wear appropriate respiratoiY protection during wet deactivatIon 
of unexposed FUMITOXIN". Never place pellets, tablets. or dust in a closed 
container such as a dumpster. sealed drum, plastic bag. etc .. as flammable 
concentration can develop and a flash of hydrogen phosphide gas is likely to 
occur. THE EPA HAS DETERMINED THAT PROPER DISPOSAL OF ALUMI­
NUM PHOSPHIDE WI;'I GAUSE NO UNREASONABLE ADVERSE EFFECTS 
TO THE ENVIRONMENT. 

FOR ASSISTANCE CONTACT. 

PESTCON SYSTEMS, INC. 
5511 CAPfTAL CENTER DRfVE, SUfTE 302 

RALEfGH, NC 27101, USA 
TELEPHONE: (111) 151-2500 

FAX: (111) 151-2155 
or 

CHE;ATREC (800) 424-9300 
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B. BAGS 

1. Generel Handling: 
A spill other 'han incidental to applicatlOt' or n"rmal handling or punctured 
containers. can produce high levels of gas Ind, th~refore attending personnel 
must wear a SCBA or its equivalent when concentration of hydrogen phosphide 
gas is unknown. If the concentration Is known, other NIOSH/MSHA approved 
respiratory protection can be worn. Wear dry gloves of cotton or other suitable 
male rial when contact with the powdered for.:··lation Is likely. 

2. Damlg. to Flbotrboard C_: 
Check cans. If they are damaged. handle as described below. If they are 
undamaged, return them to cardboard cartons or other suitable packaging which 

. complies with DOT regulations. 
3. Le.klng Can Procedurd: 

If Cdns have been punctured or damaged causing a leak, t~e product may be 
immediately used or the container may be temporarily repalled with aluminum 
tape. The FUMITOXIN8 bags may be transferred from the damaged can to a 
sound metal container which should be sealed and properly labeled as aluminum 
phosphide, or it may be deactivated and disposed of. Refer to deactivation and 
disposal method found in this manual. Transport the damaged containers to an 
area suitable fo' pesticide storage for inspection. further instructions and 
recommendations may be obtained, if required, from Pestcon Systems, Inc. 

Handle empty damaged containers as described under "Disposal of Empty 
Cans." 

4. Spill Procedur.,: 
Since the k>rmulation is placed in small, tough paper ~ags, spill will be either bags 
or a small quantity of powder spilled "om a punctured bag. Consequently, spills 
are not likely to constitute a frequent problem. 

Do not flush spillage down drain with water. DO NOT use water at anytime to 
clean a spill. Water in contact with un reacted FUMITOXIN bags will rapidly 
accelerate the production of hydrogen phosphide gas and could cause spontane· 
ous ignition of the gas. If bags have just been spilled and have not been 
contaminated by other materials, collect the bags and use them or place them into 
a sound metal container and ~eallt or deactivate and dispose of them. If possible 
use ,mmediately. CAUTION: AN IGNITION MAY OCCUR WHEN THESE CON· 
TAINERS ARE OPENED. If the spill is more than a few minutes old or has been 
co. '.m,~ated with water, gather it up and place it into an open top can and 
d_activate it Immediately. If on·site deactivation is not leasibte, these open 
containers should be transported in open vehicles to a suitable area a .. ay from 
occupied building. Wet or dry deactivation may then be carried out. See 
deactlyation instructions found elsewhere in this manual. 

FOR ASSISTANCE CONTACT: 

PESTCON SYSTEMS, INC. 

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

TELEPHONE: (919) 859-2500 
FAX: (919) 859-21~5 

OR 

CHEMTREC (BOO) 424-9~ 

XX. LOCAL EMERGENCY PHONE NUMBERS 

LOCAL EMERGENCY PHONE NUMBERS: 

NAME OF PERSON IN CHARGE OF SITE: 

ADDRESS: ____________________________ _ 

TELEPHONE NO.: ________________________ _ 

FUMIGATION DATE: _______________________ _ 

STAR~ _________________________________ __ 

OPEN: _____________________________ . _____ _ 

AERATION COMPLETE: ______________________ _ 

REVIEWED LABEL WITH: 

!'lAME: _____________ "GNATUPE: ________ _ 

NAME: _________ . ___ IIGNATURE: _________ _ 

NAME: _________ __ IIGNATURE: ________ . __ _ 

NM' • ___________ 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: 

Note to PhytlCIan: 

Aluminum phosphide in tablets. pellets and bags react with moisture Irom the air. 
wa!er. acids and many other liquids to release hydrogen phosphide (phosphine) gas. 
Mild exposure to inhalation causes malaise (indefinite feeling of sickness). ringing of 
ears. fatigue. nausea. and pressure in Ihe chest which is relieved by removal to fresh 
air. Moderate pOisoning causes weakness, vomiting. pain just above the stomach, 
chest pam. diarrhea and dysPMa (difficulty in breathing). Symptoms of severe 
poisoning may occur within a few hours to several days, resulting in pulmonary 
edema (fluid in lungs) and may lead todizzine.s. cyanosis (blue or purple skin color). 
unconsciousness. and death. 

In sufficient quantity, phospnlneaffects the liver. kidnt:tys, !.Jngs, nervous system, 
and Circulatory system. Inhalation can cause lung ederr .• (fluid in lungs) and 
~yperemia (!Iuid in brain). Ingestion can cause lung and brain symptoms but damage 
to the viscera (body cavity organs) is more common. Phosphine poisoning may 
res'Jlt in (1) pulmonary edema. (2) liver elevated serum GOT. LDH and alkaline 
phosphatase. reduced prothrombin. hemorrhage and jaundice (yello,,", skin color) 
and (3) kidney hematuria (blood in urine) and anuria (abnormal lack of u"netion). 
Pathology is characterized of hypox;a (oxy~en deficiency in body tissue). Frequent 
exposure to subacute concentrations over a period of days or weeks may cause 
poisoning. Troatment is symptomatic. 

The following measures are suggested for use by the physicians in accordance 
With their own judgment: 

In Its milder forms. symptoms of pOisoning may take some time (up to 24 hours) to 
make the" appearaace. and the following is sU9.ested: 

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

2. Should the patient suffer from vomiting or increased blood sugar. appropriate 
solutions shoul~ ~e administered. Treatment with oxygen breathing equipment i. 
recommended D_ • the administration of cardiac and circulatory stimulants. 

In case of severe pOisoning (intensive care unit recommended): 

1. Where ~ulmonary edema is observed. str 'oid therapy should be conSidered 
and clO'ie medical supervision is recommendqd. Blood transfUSions may be 
necessary. 

2. In case of manifest pulmonary edema, venesection Should be performed under 
velr. pressure control. Heart Glycosides (I.V.) (in case of hemoconcentration, 
venesection may result In shock). On progressive edema of lungs, immediate 
Intubation with a constant removal of edema fluid and oxygen over-pressure 
respiration, as well as any measures required for shOCk treatment. 1'1 case of kidney 
failure, extra-corporeal hemodialysis is necessary. There is no specific antidote 
known for thiS pOIsoning. 

3 Mention should be made here 01 suicidal attempts by taking solid phosphine 
oy the mouth. Alter swallowing. emptying of thestomach by vomiting. fl"shing olthe 
stomach With diluted potassium permlnganate solution or a solution of l~aQnesium 
perOXIde untli flushing liqUid ceases to smell of carbide. Thereafter. aply carbomedi­
clnahs. 

PEITCON IYSTEM., INC. 
5511 CAPITAL CENTER DRIVE. STE. 302. RALEIGH. NC 27606 

TELEPHONE (919) I5!H500 FAX: (919) 159-2155 

XXII. SAMPlE INDUSTRIAL HYGIENE MONITORING LOG 

1. SITE LOCATION: ____________________ _ 

2. DATEfTlME FUMIGATION STARTED: _______________ _ 

3. WEATHER CONDITIONIS): _________________ _ 

DATE TIME LOCATION P.P.M. INITIALS 

I 

4. FUMIGATION COMPLETED: DATEITIME' __________ _ 

5. AERATION COMPlETED: DATEfTlME: __________ . ____ _ 

I. SIONED: 



• • 
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XXIII. SAMPLE SAFETY TRAINING GUIDELINE 

Check the appropriate boxes below. liII in your name. address. phone number. remove this 
page and return to your Instructor. 

1. 

2. 

3. 

4. 

5. 

6. 

1. 

8. 

Chemical and Physical Properties of FUMITOXIW fumigants ..••..•.•.•.......... 0 

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

Respiratory Protection 
Requirements ...................................................... 0 
Proper Use ....................................................•... 0 

Detection Equipment 
Requirements ...................................................... 0 
Proper Use ....................................... ,................. 0 

Applicator/Worker Exposure 
,!. limits " ............................................................. 0 

Monitoring ......................................................... 0 

Placa.tding ...•.. c" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 

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

DispoJIII 01 Re.i~ .; •..••..................................................... 0 

~·9. FJMIGATION'TRAINING'iin~IUdi"~ but not limited to the following items) 
! , . Farm StC?rage :..................................................... 0 

Vertical Storage .................................................... 0 
~_~ ........................................................ 0 
Truck~, Vans, etc. . ................................................. 0 
Small Enclosures ................................................... 0 
Mills. W .. ehous9 •. etr.. ........ . ................................... 0 

=:r:, .:::::::::::::::::::::::::::::::: :~:::::::::::::::::::::::::: g 
Beehives, Supers, etc. .............................................. 0 
Fumi·Sleeve dust retliner ........................................... U 
Rodent Burrow ..................................................... 0 
Shiphold ........................................................... 0 

Date: ________________ Time: ___________ -'-__ 

M"'ting Name: __________________________ _ 

Instructor: ___________________________ _ 

Name: _________________________________ __ 

Address: ____________________________________ _ 

Phone: 

CommentjlO. 

Signatu,.: 
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