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RESTRICTED USE PESTICIDE' 

DUE TO ACUTE INHALATION TOXICITY OF HIGHLY TOXIC PHOSPHINE GAS 
For retait s~le lo and usc only by certified applicators for those uses covered by 
the applicator's oerlificalion or persons trained in accordance with the appliccllor's 
manual working under the direct suporvision and in the physical presence of the· 
certificd applicator, Physic",1 prc::lcncc mCrln::; en cite or on prcmiccs. RCild ~nd lo!low 
the labal and the applicato/'s manual which contains complete instructions for safe 
usa althis pesticide. 

APPLICATOR'S MANUAL. 

QUI~~FUME 
Tablets, ,Pellets and Bags 

Aluminum Phosphide Fumigant 
A (tlmlgant (or use againsllisled msecls ~ich infest fisted raw agricullural 

commoditios, specified processed foods and animal feeds 
Active Ingredi,enl: :Aluminum,Phosphlde ............................ , .......... ,. ............. ~ ..... 6O.00k 
Inerllngrooients ., .. ! .. , .• , ....................................................................................... 40.00/0 
PRECAUnON AL USUARIO: Si uslod no lee in~es no usa aSia producto 
hasta qua la OliQuCla se Ie hays sldo axplicado ampliamente. 

, KEEP OUT OF REACH OF CHILDREN 

:x: DANGER/PELIGRO·POISON 

PRACTICAL TREATMENT STATEMENT 

~ 

SYMPTOf,IS 01 ovoraxpoiura 10 phosphlna are headache. dizziness, nausea. dillicull breathing, 
vomiting and d'nrrMo. In nil cnsos 01 avorexposura, get Immediato medicat aUenlion. Taku tha 
victim to 0 dOClor or om(Jrgency treatment facility. 
II the gas from aluminum phosphide is INHALED: Movo ellposed person to fresh air. Keep perSOll 
warm Bnd make sure person can breathe Ireety. II brealhing has stopped. give artificial respiration 
by mouth·lo·moulh Qr other moans 01 resijscilallon. Do not give anything by moulh \0 an uncon· 
scious person. flo-Dec). 
II alomillum phosphide pow<ler, granules.lablets or pellets Ble SWALLOWED: Oiink or adminis\Ot 
one or two glasses 01 waltH and induoevomiling by touching bacll; of throat wilh linger, 01 il available, 
$)'rup.oI ipecac. 00 ~~Jive anything by moulh iI victim Is unconscious OJ not aloert 

1\ JXIwder. QlanUle$,~ab!ots Of peliOls 01 aluminum pnosphldeQel on SKIN: Brush rMlelial all clothes 
and shoos [n a W(JiI vonli!alod araa. AllOW clothes 10 eerate in a venllloted alea prior 10 laundering. 
Wash cQfl~mj...'lIod but) tklr, ... horoughly with soap end woter_ 

. If ill EVES; ~'~sh wo.:plenly tl waler. Gol mediCal ellenUon immediately. 

ManUla~~~~io·dNY'ENrA CORPORATION 
91)(} Highland·Drivo. suna 110~T, Solana BeBch. California 92075 USA 
PtKme : (619) 792 5665 Fax: 1619) 792·8578 
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THIS PRODUCT IS ACCOMPANIED BY AN APPROVED LASa AND APPLICATOR'S 
MANUAL .. READ AND UNDERSTAND THE ENTIRE LABELING AND MANUAL. ALL 
PARTS OF THE LABELING AND MANUAL ARE EQUAU Y IMPORTANT. FOR SAFE 
AND EFFECTIVE USE OF THIS PRODUCT CONTACT 

INVENTA CORPORATION 
990 Highland Drive, Suite 110;T 

Sl)lflnfl BelICh, CtllifQ(nlR 92075 USA 
IFYOU HAVE ANY QUESTIONS REGARDING THIS LABELING OR MANUAL OR DO 
NOT UNDERSTAND ANY PART OFTHIS LABELING OR MANUAL. REFER TO THE 
APPLICATOR'S MANUAL FOR DETAILED PRECAUTlOtIS. nECOMM"NDATIONS. 
AND OIRECTIONS FOR USE. _______________ _ 

STATEMENT OF WARRANTY 
Manufacturer warran!s Ihallhe product conforms to its chemlcar description and when 
used according to label directions under normal condltlO(l& of use, it i$ roas,onably iii fOf 
the purposes stated. Seiler makes no olherwarranty, aither expressed or Implied. and 
bliyer assumes all risk should the product bo used conlrary 10 label inslrucUons. 
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SECTION 1 

INTRODUCTION 

... ~~ 

atJIk·Fume fumigants are usedto prolect s.tored commodilles from damage by jose-cts and for 
contra (>1 ,burrowing pils\s. Fuml9B\ion of slOled products Wilh Quik-Fume in the manner 
preseribed In Ihe laOOling does nol conlamlillale Ihe stored commodity. Quik-Fuma and ollUir 
aluminum p/los.pNde fumigants are sCled upon bV atmospheric moi~lJle 10 produce pl}os­
phine (PH" hydrogen phosphide) gas, Quik·Fume Tablats, Pellets and Bags contain 
ali.mnurn phospOide (AlP) CijI theft aClive ingredient and wiU liberale phosphino' via Ihe 
fclktwing ch&mlcal raaelion; 

AlP + 3H.o ••• > A1(GH), + PH, 

, Phosphloe gas is hlOhly loxlc to Ins&cts, bIJuowlno pEIsts. humal1s nnd otnor forms of Mirnal 
. We. In addlUon to Its tOll.lc ptapertles, \h!$ gas wl\l conoQe certain melals and may ignite 
spontaneomly In air at concenuatioos above its lower flammable limit of 1.8%. (VN), These 
hazards win be: described In graalef delaUraler in this manual. Quik·Fume Tabfets 8 Pellels 
al$O COI'Ilains ammonium carbamale which liberates ammonia and carbon dioxide 
as follows: 

NH,COONH •• -> 2NH, + CO, 

Thesa gases are essenlially nonflammable and act as inertlng agents 10 reduce fire hazards, 
The ammOnia gas also serves as a warning agent. 

Quik-Fume Is prepared In three forms, tablets, petlets and bags. The rounded tab/ets weigh 
apprOximately 3 grams and release 1 gram of phosphine gas. l1l9y are about 16.5 mm in 
di;uneter and are blik packaged In resea.lable aluminum flasks containing 100 or 500 tablets 
oaeh, The pollets weigh approximately 0.6 gram and reloase 0.2 gram of phosphll1o· gas • 
They are abou19.5 nun In diametar ane:l are packaQed in resealabla lIasks CO£\taiflil19 ab<!u1. \6&J 
pallels. The bags contain 34 grams eaCh and rmease 11 grams of phosphIne gas. They are 
packaged in metal containers of six, ten or one hundred bags 10 Ihe conlalner. OIherpackage 
sizes may be available. The bags are packaged In an !ner1 environment. 

,Upon exposure to aIt, Quik·Fume Tabfets, Pollels and Ba.gs begin to (eacl with a41'Ospheric 
moislure I~ produce small quanlili~s of phosphine gas. This reaction slar1s Sk)wly, gradually 
accelaralas and tllen lapers off again as the alumInum phosphide Is spent. Ouik·Fume T ablels 
and PeUels react somewhat ruter than do the bags. The rates 01 dacomposllion of Ihe la blels, 
pellets and bags vary, depending upon the moislure and temperature COf1.<1itions, For 
example, when molstute and let1'lperalure of Ihe fumlgated commodity are hIgh, decomposi. 
lion of Quik·Fume may be complete In less tllan 3 days. However, al Io-wer ainbient 
lemperalures and low relative h1KT1idity tSl/els, decompOsilioo of Quik·Fuma may requite 5 
days or more. After decompos1l1on, Quik·Fume leaves a gray-whlle powder composed almost 
enlirely 01 aluminum hydroxide and other approvod Inert ingr""ienls.1f properly exposed, Ihe 
spent CUik·Fume will nonnaJJy contaIn only aamall amount o! unreactad alumInum p.nospnide 
and may be di$posed 01 withoothatard. Partially sPQnt·residue ","om IncompletelY'exposed 
Quik·Fume wiD requlle special care. Precautions and Instruel/ens forfurthef d'eacti-.;.fIliOn and 
disposal will be ~en taler In the applicator's manual. 

Quik·Fume PeUets, Tabiats and Bags are $U\)plied ir\ gas-Ughl containers and 'Oe-it'sr.eU lila 
Is llnlimiled as long as the packaging remains Intact. Once opened fot fumigation, the "asks 
01 tablets and pEtUelS may be tighOy resealed and stored for luture use. The Cuik·Fume Bag's 
eO(ltainer cannot be resealed for Mure use, Storage and handling InslrucI~n$ will bo given 
in dela.illaler In lila applicatw's manual. 
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SAFETY RECOMMENDATION SUMMAFlY 

1, Carefully read 1M laoollng and follow Instructions. 

2. Never fumlgate alone from Il"ISkIe the slorag.e structure. 

,.3. Person supervtslll9 must be a certilied fumigator, and the PGfsonnel assisllng must be 
Iralned in Ine usa 01 aluminum phosphide. Newer allow uninslrocted PQrsOflnello handle 
aluminum phosphide. , 

I 4. ,Approvid respiratory Pfotectronmust be available for Ule fumlgation 01 slructures from 
wil~n, 

5', 'Wear dry gloves 01 collon or other male rials II contae! with Quik:Fume Tabl-ats, Pellets 
or lhe powder from Bags is likely. Aerate used glO'lOS and other conlaminaled clothing 
'in a well ventilatod' area prior 10 laundering. Wash hands thoroughly after using Quik, 
,FI.Im(I, 

i 6. Open Iumlganl cootaine':'ln open air only. Never open In a ff~a~e atmosphere, 

. 7. '~Do not allow Quik·Fume 10 contact waler or pile up. 

e. DIspose of empty contaltwls and spent residual dust in a mMner consisten/. wi1h the 
label insirudions. 

9, ;Post wamlng placardS on fumigated areas. 

10. ,priOf' to fumigation, notify appropriate company employees. ProvIde \0 local officials (lire 
department, rescue squad. police, etc.) on an annual basis, retevanrsalely information 
for use in the evenl of an emerQE!rtey. 

1.1. Phosphine fumlganls are nollo be used for'vaciJITl fumigalions. 

12. Exposure 10 phosphlnlD must not 9J(aeed the eight hour TWA 01 0.3 ppm during 
appl/cation or a ceiling concenlration of 0.3 ppm alter application Is completed. 

13. Fumigated areas must be ae-ratEKi 10 0,3 ppm phosphlna Of ~s prioflo reentry by 
unproteCled workers.' 

14. FUlished loads and feeds Ihat haYS ~efllumig.ated wUh Quik·FtJtlle must be aer!'lled lor 
48 hours priGr to of Ie ring to the end use consumer. 

15, Transfer of a treated commodity 10 anoIher slte withoot complete aeration is permlssl~a 
p«wided thallhe new storage site Is placarded il the phosptline concenlraljon is above 
0.3 ppm. I 

16. Kell'p containers of Quik·Fume Ughlly closed except while removing product l-or 
appUcaJlon.; 

17 . Prole-c~n,a:eria'I&';ootainill!9 melals sUCh as copper. silver, gold and their alloys and salts 
from ~rro,&ve:oxCosure /!J phosphine. ........ 

18. Tablets, pellels and bags must not come Incontact witheny proce-ssed lood. excepllhat 
tablels and pellets may be added directly to pfOC9ssed brewers rice, malt and corn grits 

.' 

\Jsoo In"the manufacture of ooer. r--- --~ ..! 
'. ••• -2 Ii:, C C E PTE D 

. , 

> 

75MlfSl'997 
Un:!.!{ Hp'l Farlemllnsl2-cl).>i<ie. 
Pu'I{t.!·.'l·;J, 'an,! R'Jd0111ici,ie ·P.et 
or< 0.1-< ~'. j~d, fot Iho poslicidu 
t~'·l· '.\' i/:-! under 
EPA R ... ;1_ No .. ~ri:;. (l 9 ~ I • 

·c '.'- :·t . ::"'<:> ~ D Jq.> 
·~·~o 

19. Do not use aluminum phosphide containef8 "w any P'U1pQS6 olhaf Ulan recycling Gt 

reconditioning. 

20. OSHA recommands pre·exposure screening of employees· to delect impaired p~lfmonary 
function. They recommend thai any employee devetopl'ng this condition be referred for 
mEKlicai examination. 

SECTION 2 

PRECAUTIONARY STATEMENTS 

A. HAZARDS TO HUMANS AND DOMESTIC ANIMALS l 

DANGER: Aluminum phosphide powdrK, granules.lable1S or poUets may be fatal if swallowed. 
Dono! get in eyes. on skin or on cloUling. Do not eat, drink or smoke while harldling aluminum 
phosphide fumiganls.lf asealadcontalneris opened oriflhe material comes Inlo conlad with 
mOisture, water Qf adds, extremely toxic phosphine gas v.itr be releaWd. If a garlic odor is 
deleded, reler 10 APPUCATOR AND WORKER EXPOSURE section 01 the applicator's 
manual for appropriale inonitoring procedures. Pure phosphine gas is odofless: tile odor Is 
due to a contaminant. SinC9 a'10d0r may not bedelecl~ Ufldef certain circumstances,the 
absence of a gat1Jc odQ( does nOl mean "hal phosphlile gas is atisent. Observe proper 
appucation, aeratH>n, rsenlry and dIsposal procedures specifie<l elsewhere in Iho lal>aUng and 
10 this manual to prevent overexposure. 

6. PRACTICAL TREATMENT STATEMENT 

SYMPTOMS 01 'o'lereXpOSule to phosphine are ,headache, dizziness, nausea. difficult 
brea1hing. vomitling and diarrhea. In all cases of overexposure, gel immedIate medicat 
aUention. Take the vtctim to a doctor or emergency treatment facilily. 

If the gas from aluminum phosphide is INHALED: Moye exposed person to fresh air. Keep 
person warm and make sure person can breathe freely. I r breathIng has Slopped. gi'le BflHicial 
respl'raUon by mouth 10 mouth or other means of resuscitatjon~ Do not give anything by mouth 
to an unconscIous person. 

If alOOlinum phosphide powder, granules, 'tablets or palle1s are SWALLOWED: Drink or 
administer one or two glasses 01 water and Induce vomilif'log by touching back of throat wilh 
fillger, or if available, syrup of ipecac. 00 not give anything by mouth II viClim Is unconscious 
or not aleM. 

If powder, grarwles, tablets Of pe!i&IS 01 aluminum phosphide get on SKIN: Brush malerial off 
clothes and shoes In a well ventilated area. A1Jo-w cioliles to aerale in a 'Ientilated area Plior 
10 taundering. Wash contaminated bare skin thoroughly with'soap and water. 

If in EYES: Rush with plenty of water. Get medical allen/ion immedlately. 

C. NOTE TO PHYSIClAN (We recomm&l}d that Ihls sec-lion be give-n to the allendlng 
physic-Ian): ~ , 

. . . ~ :' 
Aluml.num pilosphkle granules, powder,lablels or pell~s react wilh moisture In Ihe alr, aCids; 
and many other liquids to release phosphine gas. Mild exposure by inhalation causes malaise, 
ringling 01 ears, faHgue, nausea and pressure in the chesl which is relieved by removal to 
fresh alr. 
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Moderate polsoning causes weakness, vomiting, ePfgaslric pain, chesl pain. diarrhea 'and 
dyspnea. • 

Severe poisoning ffiQy occur ill a lew hours 10 several days, resulting In pulmonary edema and 
may lead to dizzinos, cyanosis, unconsciousness and death. 

In suffiCient quanlily, phOsphine atfeels the liver, kidneys, lungs, na-NeUS syslem and 
CircWalory syslom.! nhalalion can cause lung eodama and hyperemia. Small perivaSCUlar brain 
nemorrhages. and brain edama. IngasUon can causa tung and brain symploms. but damage 
to the viscera is more common. Phosphine poisoning may result in (1) puimonary edema; (2). 
liver elevated serum GOT, LOH and alkaline phosphatase: reduced prothrombin; hemorrhage 
arK( jaundico: and (3) ~ldney hoemalUil'ia and anuria. Pathology is characlarisli.c of hypoxia. 
Freqllenl 8l1posure OVOI a period 01 days or ',YOsks may cause ptJisooing. Trealmenl Is 
symptomatiC. For turtho( Informall,on, contact the nallenal poillon control cent~r. 

D. 'PHYSICAl. AND qil:;MICAL ~~DS . 

A/umimJm phO-sphldo inlablels, ~,1i~~ ~s ~ partially spenl dust wiJl'telease phosphine 
gas il exposed to mollillJrIl from \fl. sir or U II comes Inlo conIactwithwater, acids alld many 
olher Ilquld8. PHlng of lablels, pellels or dual from their fragmsntauon may cause a 
lemperature Inclease and conflne Iha release 01 gas 10 thai Ign1ll0n could occur, 

Hydrogen phosphide air mixtures al concenlr~lions above lile lowor flammable limil may Ignite 
sponlaM-OUsJy. Ignitioo of high concenlralions of hydrogen phosphide can produce a very r1dclf.t.J 
energelic reaction. Explosions can occur undor these condUions and may cause severe 
personal Injury. Neyer jllIow !he b!!jlduo 01 hydrogen ohosPQide to exceed exPlosiye (y.~ft 
cpocenHFI!jpns Do IlOt 'confine spBnt or partially spenl dust from metal phosphide fumigants 
"as !he slow release 01 hydrogen phosphide from Ihis material may resuH in fmmalioo of an 
expfosive atmos.phero. 

. Always open containers 01 aluminum phosphJde products outdoors or indoors In tile presence 
'01 mechanical venlila1ion Ihal venls ImmedIately outside, as under certain conditions, they 
may ,flash upon opening, When openIng. point Ihe conlalner away from the face end body and 
slowly I"olen the cap, Although lila chancel lor Hash are very remote, never open Ihe 
container In a lIammabfe atmoSphere. These precatJlions wm also "d~e the appllcafor', 
upostJre to phpsphrn~ 911s, 

Pure phosphine gas 15 praclicalW Insoluble In waler and 0115 and Is slabte al nomlallumlgatlol1 
temperatures. HowavQr, i\ may react with certaIn metals and cause' corrosion. especially at 
higher temperatures and relative humidities. Metels such as copper, brass and other copper 
a.lJoys. and procious metals stJCh as gOld alld $IlOJer arG iuscepllble 10 corrosion by phOSphlne. 
Thus, smaU electrlo motorsi smoke detectors, brass sprinkler heads, balleries and battsry 
chargers, fork tills. temperature moni,toring systems, ele<:\r~aJ swilch gear .. communication 
dewiess, computors, calculalors and olhel electrical equipment stwuld be proteclod or 
remov&d belOfe fumigation, 

Phosphine 9as will atso react wilh certain metallic salls and therefo-re. sensilive items such 
as photoCtarj-lic 11In\: sorllo toorganic pjgmen~s, ale. should not ba exposed ... 
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A. GENERAL 

SECTION 3 

DIRECTIONS FOR USE 

II is a vioialioo of federal law to use this product in a maMor If\ICOnslslent wl1h Its labeUng. 

1'. Quik·Fume Tablets, Pellets and Bags ara RESTRICTED USE PESTICIDES due to Ihe 
acute Inhalation toxicity of phosphIne 9BS. These producls are for retail sale ta and use 
onIyby certili&d applicators 1m uses Covered by Iheapplicato(s certification or persons 
trained in accordance with the manual, wof1<ingilnderlhe direct supervision and in the 
physical presence 01 the appticator, Physical presonce means f;)Il sita or 'on tho 
premises. Read and follow the labal and tho manual which con!ains cornptete 
tnslructions for the safe use of Ihls pesticide. 

2. Qulk·Fume Is a hJghly hazardous materiat and should, b. used only by Individuals 
trained il1 ils 'proper usll. Before using, read and follow the precautions and (Ji(actlons 
contained in the Quj);·Fume label and in the applicator's manual. .' 

Persons working with Qulk·Fume shOuld be knowiedgeable o,llne hazards of this 
chemical and trained inlhe usa 01 required respiralory equipmenl and deteclor device. 
emergency procedures and use of the fumigant. 

Additional copios of Ille applicator's manual are available Irom: 

INVENTA CORPORATION 
990 HIghland Drive, Suite lI()-T 

Sol.ana Beach, Catlfomla 92075 USA 

3. AI least two persons Irained in the use of aluminum phosphide must.be present during 
fumigation of a structure If entry Into the structure Is required fOf appl'ication of the 
h,uniganl. Two trained p.6Irsons must also be present during reentry Inl0 fumigated or 
partlJllly aerated Itructures. Only one !raIned peraon II required 10 be prese"'t when 
Ouik',Fume It applllKf from ot.llllide IhlD area 10 be treated, 

4. Ship holds, balges, conlainers on Ships, railroad cars and containers shipped piggy. 
back by railway may be fumigated In Iransl!. However, trucks, vans, trailers and similar 
transport vehicles cannot be moved over public roads and highways until they are 
aelatEl'd and the warning placards re~lOVed. 

5. 00 1\01 fumigate commodUles with Quik·Fume when commodity temperalure or the I 
temperature 10 which aluminum phosphide is expoped Is below 4O'F we). tr r).CJ. 

6. The site 10 be lumigaled mu:;.t lilSI Ia inspected 10 doetermine If II can be made 
sulficienilygaslight. Then a plan should be developed 10 provide for safe and olficienl 
application of the fumigant 10 include emergency PfOc&durBs elc., where required. and 
to decide how monitoring should be conducted ta prevent excessive exposures . 

7. Woardry glov,as at collon or oIhor matarial while handiingQuik.Fumo T ablats or PetrelS. 
Wash hands thoroughly after use. \""f'_o\J{> J.. C0fi.,eJ ~t If.k.:.,~ 

B. Phosphloogas may flash atcOflCentrations above its flammable limil. Thereforo. always 
open Quik.F~ containers ill open air and never ill a ffammable atmosphere. This 
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precaution wUI nol only prevern harm in Iha unlikely event of a flash !:lui will redlJCe the 
applicalOl's exposure \0 phosphine gas. .' 

9. Piling oi1ablels, pellols or bags or addi\lon 01 walor to Quik.·Fuma may speed upltle 
reaction, cause a lemperalure:incroase and/or confine !he gas so Ihal ignition could 
occur. 

·10. As much as is possible. protect unused Ouik·Fume 'rom excessive exposure to 
, atmospherio moislUre during application andligh,uy reseal the aluminum flask prior 10 

returning tablels or pellels 10 slorage. Qulk.F urna Bag containers, once opened I cannot 
be resealed for lulu(O usa. • 

111 Phosphine gas may TBad wiln tellaln melals and lhair sal\s,\c PfOOOca c.onosion, 
Copper. COpper afloya and precious melals such as silver and gold'are susceptible to 
corrosion and ilerns conlainlng Ih.eso elemenlS snoulcl b-e removed Of protecle.d prior 
10 fumigalioo with Qulk.Fume. 

12. Do not alloW Quik·Fume or11s resIdual dusllo come in contact with processe<lloods or 
commodity packaoes intended for rolailers exceptlhat Quik·Fume Tablets, Pellels or 
Bags may be added dire<:Uy to processed br!'!wers rice.,mall and com gril!> used in the 
manufacture of bQer. 

13, Respiratory proteCtion approved for the concentrallon 10 wljch the fumigatOf will be 
exposed musl'be available if Quik·Fume ls 10 be applied from within the structure to be 
fumigated. RespiratOl)' protection need not be available fGf uses such as oUidoor 
application or addition of tablets or pellels \0 aulomalic dispensing devices elc., il 
exposuro above the TLI/'$ VIm 00\ be encountered. A NIOSHfMSHA a~foV&d, lull-face 
gas mask, phosptline canisler oonlbinalloomay be used alleyels up 10 15 popm. AbOye 
lhis level Or In situations whore tho phos.phlne concentretion is unknown a NIOSHI 
MSHA approved. sell',contained bruatli:ng apparatus (SCBA) or ils equivalent must be 
used. 

14. NOtify apptoprlat a company employees· prior to h.lm~galion. Provide to local officials (f1Je 
deparlmenl,.f(ISCUe squad. police, etc.) on annual basis retevant s91ety information for 
uss in the event of an emergoncy. 

a. EFFICACY 

Qwlk·Fur(19 has baen fOlJrld allective againsltha following Ifls&els and the-if preadult stages 
(·eggs. la/Vae and PUPIlO): 

almond mo~h 
angoumois grain moth 
bean weevil 

bees 
cadellJ " 
cerea!.lcz1 beeCi 
cigantue beeDe : 
conlused ilour tl1eM' ... 

darmeslid bea1la 
dried fruit be'ollo 

_ dlrod IruiLrX~h 

~ 

European grain moth 
Uat gral"n bealle 

IrUlt Ihes 
granary weevil 

greater wax molh 

hairy lungus beelle 

Hessian Ily 
Inoian moal mo\h 
knapra beslle 
lesser g.rain borer 

~.~ ~m.'ii('l-"""OOvi4 

6 

Modilorranoan !lour moth 
pink bollworm 
raisin molh 

red flour be-elle 

rIce woevil 
rusty grain beetle 

. saw-toothed grain beetle 
spdf:ll be.aUe 

tobacco molh 

yellow mea.l worm 

,. 
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Although It is possible 10 achieve lotal control of the lisled il'lSeCt pests. lhls Is frequenlly not 
realized In actual praclice. Factors oonlributlng to less than 100% conlrot are leaks. poor gas 
distribulion, lJnfavourable exposure coMilion5, etc. In addition. some ios&els are tess 
susceptible \() phosphiM than olnets. II maxUnum cont(o~ is to be aUained, extreme 
care must be taken in sealing, the Il!gher dosCiges mlJsljbe used, exposure periods must be 
lengthened, proper application procedures followed and lemperature and humidity must be 
favourable. 

C. EXPOSURE CONDITIONS 

Tile following conditionS may be l,.lSed as a guide In detelTJlining Iho !lllIl1ffiumJen$l1ll 01 the 
exposure peri,od allh~ Indicated temperatures: 

Temperature 10 
which FumIgant or 
Inwcts ale Exposel1 

below 40~F WO) , 
40"-53"F (5-12°0) 
54-·59"F (12-15~c) 
60"·sa"F (16-20"Q) 
aboye 6SoF (20·C) 
above 77°F (25"C) 

MInImum Expos~re Periods fot,aulk-Fumo 

Pellels 

Do not fumigate 
S days (192 hours) 
4 days (96 hours) 
3 days (72 hours) 
2 days (46 hours) 

Tablels' 

Do 001 fumigate· 
10 days (240 hours) 
5 days (120 hours) 
4 days 19ij hoots) 
3 days 72 hOOfS) 

Ba,gs 

Do not lumi-gale 
14 days ('336 hours') ,.....,..., 
9 days (216 hours) , _),. '\- 'P I 
61lays ! 144 hour1» fj-Q--V 4'1{ h r'" 
4 days (96 hours,) 
3 days (72 hours) t1dcJ ?"} 0/:. 

The tength of the fumigation must be great enough to provide lot adeq1J8te control ollhe insecl 
posla which Infe&! tlw commodity beilllJ treated. Additionally, the flll11i9atJoo ~riod shoulQ be 
tong enough to ,allow lor more or tess complete reaction 01 Ouik·Fumo wilh 
mcHsture so that lillie or no unraacted aluminum phosphide remains, This w~t minimize 
phosphine exposure dUring fUl1har slorage sod/or processing of the trealed bulk cOllYllodily 
as \'Ie\l as I~Uce hazards 10 \r.e disposal at pal1,ia!iy spen\ aluminum phosphtd~ products 
remaining after apaca fumigations. The proper length 01 the fUflli.gation period will vary wilh 
exposure condi\ioi1s. sirlC8 In general. Insec!s aro more d(fflcull to COlItrol at lower tempera­
tures and the (ate of phospl)ine gas production by Quik-Fume is less at 10WQr temperatures 
and humklities, 

1\ should be noted that there Is little 10 be gained by extending the eKposure period if1he 
structure 10 be lumigalad has nOI been care'l1l~ Soaled or if the distributlon of gas Is poor and 
inse-cts are not6\1bj&eled 10 lelhal concentrations 01 phosphine. CarofUl sealing i$ re(tl.lire-d 10 
ensure thaI adequale gas levels are relalned and propel appllcaliOl1 proceduras mU$\ be 
followod 10 provide satisfactory diilributiC)(l of phosphlno gas, SQOUI strucltlles Gan Dilly be 
trealoo ""'len comp/etuly talped; whllo others cannol bo propelly llo11I-l)d by any monns {IOU 
should not be fumlgated. ExposlJre limes must be lengtheood to al1{)w Jor penatrlliion 01 gas 
througho-utlhe commOdily when fumiganl is not unilormly added 10 the mass, for example by 
surface E1~HcaUon or shallowprob4ng. This is parllcularlv Important in the fumigation 0.1 a bulk 
comrncJodity contained in largo slorages. Exposure limes need not be leoglhened if pllOsp!lino 
is beIng re-circulated in bulk storage. 

RemembM, ,exposure periods in the tabl'e are minimum period'S and may not, be 
adequate to control all stored pfoduet pests under aU condl\lontl nor 
will they always provide for total reaction 01 Oulk·Fume, particularly If 
temperatlJre and commodity moisture levels or humldlly are low during Ille fumigation, 

?oA temperatore of 70°F and 11_5-t. grain moisture (Got!_ relative humidity) provldee:' 
excellent cond Illoms for fumigation. At lowef humid IHeslho lIetect expo-sure perl ot! mus I 
be Illcre.ased. 
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D. CO·MMOOrTlES WHICH MAY BE FUMIGAtED WITH QUIK..fUM.E 

Quik·Fum·e may bo uS(ld /01, lila lumlgnllOJ1 of the lislOO faw agr[cul!u/al commodillllls, animal 
'e-sd and lead fllgr&dienls. prace-ssed loods, lobacco aod cerlain other nonfood ilefllS. 

1. Rsw Agrlcul1ural Commodlllea, Animal Feed I!Ind Feea,'lngrsdJ&nltl 

The [isled ~\les may be fumigated wUh QlJik·Fume. atrik·Fume Tablets, Pellets and 
Bags may be added directly 10 animal feed, leilld mgremanls and raw sgricutluraJ commodilie$. 
For spa'eEl lut1Tigatlons Ot.Iik·FufT}e X ablets & PellelS may also be applied 10 rTIOlslure parmaabf'9 
envelopes or on raJ-Ys Ol similar devjoos~ ~r 

• almonds • bllrloy coHoa beans ; 
corn 
collonseed 
dales 
safflower sood 
sasama soed 

• peanUIS 
• animallood and 

i'<~'t)feed Ingradien1s 
• whaill 

IUberls 
nower soed 
grass soed 
sor9hum ' 
~(a2il nuts 
cashews 

• pecans 

• millet 
• pislachlo nu'ls 
• popcorn 'a 

• soyl>eans o rapeseed -l'> ~o.~ 
• sunflower seads (incllKling canola) 

'rica • [rilicale seed & pod vegelable-s 
walnuts • vege[a~e seEKls • 'Y' • oats, 

2. ProclilSll9d Foo.r:Js 
o cocoa ooans 

The lisled processed !-oods may be fumigate<! with OLJIk·Fume. Underno condili~s shall any 
processed lood coma In eonlael wllh Qulk·FlJrne Tablets, Pellels. 8egs Of residua1 dusl except 
Ihal Qulk·FlJme may be adQijd directly to processed brewer's rice, mall and OOln grUs fot \.ISO 
in the manufacture of beer. 

• 

• 
• 

• 

• 
• 
• 

• 
• 

• 

Pra.cessed candy and sugar 
Cereal lIours and bakery mixes 
'Cerealloods (1l'lCluding cookies, cr;:lekers. macaroni, noodles. pasta. pretzels, snack 
foods and sp<\gI"Ieni) , 

-'Processed cereals (including milled fraclions and packagod cereals) 
,Cheese and chee~ul bY·Plooucls 
i'Chooolate and chocolate producls (assoned chocotale, chocolale liquor, cocoa, cocoa 
i'powder, dark choooiale coaling and milk chocolale) 
Processed collee 
Corn grils 
Cured. dried and processed meal products and dried fish 
Oetas and figs 
Dried ews and egg yOlk solids 
Dried milk, dried milk powder, nondairy creamers, and nonfal dried milk 
Dried or dehydral~d fruils (apples; dales, figs, peaches. pears, PllInes, raisins and 
sultanas) 
Processoo herbs, spices, seasonings and'GOnd1me-nts 
Mall T 

PrQo~('~c!: Ollis. (1rmom!'l. apricot kernels, Brazil nuts, cashews, filberts, peanuts, 
. pecan .... pi-Jlawio-nult1 'tH"d walnuls) 
Proc.e~d'oatsJiQcl~i,,'l~ oalmeal) 
Alee (brow1)fS riOll, grils. enrlched aod polished rice aod wild rk:o) 
Soybean flour and milled Iraclions 
Procfilssed tea 

• 
• -. )'east (incl.!KI'il~g re-irkry yeasl~." , :8 
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3, Nonfood CornmodIUs-I, Including' Tobau:::oD 

TI"IO Ilsloo nooJood Items may be fumigated WithQuik·Fuma. Tobacco and cartuln olhm oltho 
nonfood comlTlOdlli.as shoufd O<!"t be contacted by la~ets, pell~ls or residual dusl. 

Processed or unprocessed collen, wool and 'other nalural fibers or cloth 
Clothing 
Slrawa("Hj hay 
Faathl;trs 

Human hair, rubberized halr~ 'Julcanized hair, and mohaIr 
Leath-er prodlJCls, anirnru hides and lurs 
Tobacco 

Wood. cut trees, 'wood chIps, and wood and ba~boo prodUCl$ 
Pape1 and paper'produc'ls • \ 
Drie-d plants and flowers ~ \U!' 
Se-e-ds (iru::luding but nol limited 10 90ram soad, grass se,ad. ornamonlal herhaoeous planl 
seeds and veg&table seed) 

E, RECOMMENbED DOSAGES 

Phosphine Isa mobile gas and will p&ne1rate 10 all parts ollhe slorage structure. Thefe~re, 
dosage must be based upon the lolal volume ollhe space IJ.efng treale-d and not on the 
amount ofcommodlly 11 conlain8. The same amounl olQuik·Fume Is re-qulred 10 trisl a 30,000 
bushOl silo whalher It Is empty or full 01 grain. unleS$thoe surface olthe cornmodlly Is sealed 
off by a tarpaulin. The following dosage ranges are recommendGd lor bulk and space 
fumigations: 

Dosage Guidelines For FumIgation With Oulk.Fume 

per 1000 cu. H! 
2 .13tll!.~\J'\ 
100·725 

per 1000 bu.' ) 
2 .16 U.u b 
120·900 

Produ-ct 
Bags 
Pellets 
Tablets 20 ·145 25 -180 

! \,)\ 

'Dosage range lor dales, nuts and dried fruits is 20· 40 labia Is, 100·200 peltals, 2 _ 4 bags/ 
1000 cu. It; 25·50 lablals. 125· 250 pellets, 2.5-5 bags/l000 bu, 

These dosages are not to be exceeded. II Is important 10 be aware lhal a shorlened exposure 
period cannol tJ.e fully compensaled tor with 8Jllncreased dosage of phos~line. The wide 
range of dosages Ilslad above Is required 10 handle the variety of fumIgation si.lualions 
encountered in practice. Somewhat higher dosages are usually recommaflded under cooler, 
drier conditions or where exposure pariods are relaUvely short_ However. fhe,major factor IIi 
selection of dosage Isthe ability of the slruc\ure to hold phosphine gas during the fumigation. 
A good illustration of Illispoini Is "' comparison of 1M fow dosages required to 'Ireal modem. 
welt-sealed warehouses with Ihe higher dosage used fO{ pooily cooslruCle.r:J buildings thai 
cannol 00 sealed adequately. III certain 04hor fumigations.' proper diSlribl-lliOfl 01 Je~hal 
CQOcenlratioos of gas becomes a 'Jery importanllaclor In ooso seleGtion_ An examplo whore 
this may occur is in the trealment of (Ira in SIOled in Ilal $-\orag-o. POOl gas dlSI(ibtltion freqouonlly 
resulls when Illelumigant cannol be uniformly added to the grain. and it mvsl be Iroalo-d by 
surface applicatkm. 
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AllhoU{,tl II III pormlssltJ.Io '10 chooe.o 'rom Iho full ranga 01 dOBagB"slisted above,lhe IOllowing d, 
• dosages are recommended l-or the various \ypas '?' fumigations: • 

Ideally. expoauro periods should be lOll{! enough to provIde 101 illluquato conlrol 
ollnsed pests and also more or less comptetely reacllhe fumlgant 
Piling of tablets, pellelS Of bags. whelher applied to a btJlk commodity or 10( space 
I umJgall 00, may prevent compl ete breakdo wn of the prod uct bylimlting it$ aocess 
to moist ail. This can result ~ d&Creased efficacy as a result of poor gas rel'ease 
end may I'eave an active reskluaJ lor disposal which contains conslderaWe 
amounls 01 unleacled aluminum phosphjde. Pillflg of product may also result in 
increased hazard ot lire particularly if cogtacted by water .. 

I-

Ri-commanded Qulk·Fume Dosages for Vatl·ou. Types 01 Fumlgatlo-ns 
, 

Type of ~uml.gallon Bags Pellet. Tablets 

1. :~ Space 
, Mills, warehouses elc. 2·611000 ,(;u.1I, 100·300/1000 cu.f1. 20-6011000 cu.ft, 

Bagged commodJties ~j)3-~lOOO' ttl.fI. 150·300/1000 cu.ft 30-6011000 puJl. 
Processed fnJI\s & nuls 2· 000 .cu.ll. l00-2OI1Il000'cl,I.lI. 20-40/1:000 cu,!!. 
Stored Tobacco 2·4/1000 cu.l'!. 100·20011000 cu.fI .. 20·4011';000 cu.tt, 

2. . Bulk Stored Commodities I' 
I Verlical storage, '3-611000 cU,'t. 150·30011.000 cu.ft. 30-60111000 ;':cu,ft 

4·7/1000 bu. 200·3751HIOO bu. 40-75/1"000 'bu. 
Tanks '4·7/1000 cu.fI. 150-350/1900 cu.fI, 30-7011000 :CuJI. 

5-811000 bu.,' 200·45011000 bu. 40-0011000 ;bu. 
Flal storages 5·13(.1000 cu.tt. 250·72511,000 cu.fI. 50-145/1000 cu.t\. 

6·161100Q'bu. 300·90011000 bu. 60·160/.1000 bu. 
Farm bins' 6-13/1000 cu.tl'. 350·72511000 cu.fI. 70·14511000 cu.fI; 

B·I61I000bu. ' 450·90011.000 bu. 90-1aOll000bu. 
Bunker & larpod 3·6/1000' cu.ft. 150-400/1'000 cu.lt. 30-0011.'000 cu.fI. 
'ground storages 4·Bll000 bu. 2'OO·5.()()/looo bu. 4'O-l'OO{I000 'bu. 
Railcars 3'~1 000 cu.!t. 150-32511000' cu.fI. 30·6511,0''0'0 cuJI. 

4·71000 bu. 200·400/1000 bu. <40'·60/1000 bu. 
Barges 3·7/1000 cu.fI. 1 f)1).40011 ()(XJ cu.fI. 30-BOI1000 cu.lI. 

4·911000' bu. 200·500/10'00 bu. 40-10011000 bu. 
Ship hoOlds 3·611000' cu.11. 15'0·3301100'0 cu.ft. 30-6611000 cu.tt. 

4,7/1000 bu. 200-37511000 bu. 40'·75110'0'0 bu. 

Higher oosa-gles are recommended In slructures lhat are loose coosll1Jetion and In the 
fumlgation ()f bulk stored commodiliEtS In which dillusion wilt be stowed and resull in poor 
distribulion 01 phosphine gas. 

F. APPLICATION PROCEDURES 

1. General Sialomont 

A~ardle$S of tha typo of s)orage io be trealed, there ate "Vera! Important faclGr:! common 
10 all applicallon procedures. A number of Ihese points havErbeen covered In OIher s.octioos 
01 U,le applicalor's manual but are listed again in tile following for completeness. 

e. A plan should be devised, for application. aeration and d/spoS/ili of the fumigant 
10 keep at a rninimum any exposure 10 phosphine. See the requiremerns in ttlij 
APPl.tCATOR AND WORKER EXPOSURE 6Oclioo Oof the applicator's manual. 

b. ~ Qjlk·F'urOo Iilb61s, Pellels or Bags shoold be applied 10 provide eHecllve gas 
- ~lAleand <l\ions throughOUllho siorage. When Quik·Fume is nol applied uniformly 
= ler a !Jult conm:odily (surfaea application In a Itat storage or ship hold for 
.jxamp~).. e).i)~re times should be lengthened 10 allow for penetration of gas 
throughout the storage. 

c. The s.lorage strl/lClure should be sealed 10 maintain a suilable gas concentration: 
o'~er tile ~iriw: poerioo rCQUlre"dJoi cop\ro.l of insect pesls, 
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Conlact with, water shoukI be carefully avolded when apptying ,Quik·Fume lor 
Ireatment of bUlk commOOlties or space. 

A'umin~m ~phlda flJf1Ugants sl10uld flOl be applied 10 confined spaces where 
the concentration of phosphine may b;Uild up to exceed ils lower flammable Ilmil. 

Observe the PJecauUonal)' and sale\y statements,men.tioned in rhe applicator's 
manual. 

NOTE: The lottowing InstructIOns are intended to provide ganeral guidelines l-or typical 
lumlgatioos, These instructions are nol inlended 10 cover every Iype 01 siluation nor are they 
meant Jo be restrictive. Olher procedures may bo used ir they are sale. efleclive and 
consislent with Ihe properties 01 aluminum phosphide products. 

2. Fumlgallons of Farm BIns 

, Leakage is Ihe single most Importanl cause of failure in the trealmenl of farm storagos. $irn;e 
Ihesa storages are often small, Ihey usually have a higher leakage area In proportion 10 their 
capacity. Mosl wooden storage structures are so porous lhalthey cannot be successlully 
lumigaled unless they are completely larped. Do nru fumigate slO!agas which witt be entered 

, by humanS or animals prior 10 aerallon. 00 nol lumlgale areas which house sansllive 
. equipment containing copper or olher molals likely 10 I,}e corroded by phosphine gas.1See 

p:1sical and, Chemical Hazards section in this manual.) 

~~JL, vents and aeration ducts musl be lighlly sealed using 4 mil polyethylene sheeting Of its 

I equivalent. The plastic must be Sealed direclly to themetal wllh tape orolher adhesive, \I is nol 
sullicientlo -cinch upft the plastic as willh a belt. The suliace of lhe grain may bo covered with 

l: plaslic sheeting af1&r QuiI<.Fun'Mil has been applied. Tarplng 01 the Qiain s.urface wilt greatly 
" reduce leakage. Olher sealing lechnlql.tas are recommended, I.e. closure of aU large Clacks with 

! caulking. roam Ifl:Sulation orolhersealanl. Sealing these cracJ<s will Q/eally reduce t~ required 
. dosage. Two mil or Ihicl<erplaslk:canbeused fOltarpingthegrsinsurface; however, the plaslio 

used on lhe outside oltha bin should be al leasl4 mils. Wilen an entire structure is lalpeel. the 
-'plaslicmusl ba ai/east'S ~IS thk:k 10 prevent exceSSive tearing during tile fumigation . 

PrObIng lablets or pe{lets Imo the graIn mass is a recommelldlHi method of appUcaliOll. Probe 
insertions should be soanered evenly over Ihe surlace. A rigid pipe. aboul 51071&131 long and 
1", inch diameter can be used. In this evenl. use about 20-50 tablets or 100·250 pellels per 

" :probe. The fumigant is gradually released into Ihe pfObe as JlIs withOrawn from Ihe grain. 
'\.. Releasing aU the fumiganl Illto Ille probe at once may ratard Ihe prodoclion 01 hydrogen 
"" pll:osphide and might cause an ~Uon of gas trapped In the clump of tab!els or paUols. ThO 

,uniform spreading of a large portiOn 01 the fumigant in Uoor level aeralion duels in combinat,ion 
wilt: tarping Ihe Qlrain surface ls a preferred melhGd of treatment. Be sure the Inside of the 
aeration duct Is dry before adding the fumiganl. This melhod should not be used if it Is ~ke'y 
or suspected thai the grain Immediately surrounding the aeration ducl is 'cake-d' or otherwise 
in such a condition as to hinder phosphine penelralion Inlo tho grain mass. Addilion of Quik· 
Fumplo water in an aeraUoo duct can cause a fire. Seal the aeration Ian as described above. 
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Jt POlt fumlgalkln ~arnln-g signs on enlrancet (0 the 'bin .nd Mar the radde-r. 

J ~ !' monUoring eqrulpmenl is 1'101' available, an appro:ed canisterreSpiralO; muslbe worn lor 
"" ~ndoor application. II an approved respirator Is nol available, appJicalion musl be done from 

oulsldo of Iha sile 10 be fumigated. Also reler 10 all otherprecaulions given in this manual. 

Following aeraHon 01 the bin, the surface of the grain may be' SP"fllyed with an approved 
prOllllcta~l·to dIscourage relnfeslallon. 

3. : Furol:gallo~ of Flat Siorages 

4. 

a, Establish a plan tor application of fumigant 10 the structure. Treatment of these 
'types of sloragos may require .considerable eflort; Iharel0(9, sutficienl manpower 
'should be available 10 com~ete Ihe work rapidly enough 10 preve~t excessive 
"exposure to phosphine gas~ Vent nasks outside Ina slorage, conduct fumigallons 
, during ~e cooler periods of Ihe day, and employ olher work practices to minimize 
l.axPOSl,Jres. It Is advisable 10 wear respiratory pwlection during application 01 
i lumlgantlo lIat atorages. Ref·or to Ihe l>eclions 011 APPI..lCATOA AND WORKER 
:"EXPOSURE AND RESPIRATQRY PROTECTION in the applicator's manual.· 

b. ~eal any venls. cracks and other sources of leaks. 

c. Apply tablets or pellets by surface applicallon,shallowprobNlg. deep p/obiny or 
Wl"ilorm addition as the bin is fiHed. 8ags are usually surface applied unless. 
equiped lor shallow probing;; 

d. 

,l3lorages requiring more than 24 hours 10 fill Should not be !reated by addilion of 
(umlganlto tho commodity stream as large quantilies of phosphine may escape 
'before Ihe bin is completelY sealed. Probes: should be inserted varticalty at 
·lnlarvall> atong the lenglh and width oltha lIal.81orage. Tilblels orpeUets may be 
'dropped irllo the probe allntervafs as if is withdrawn. 

'Surface BppHcaUon may be used Ij the bln can be made sufficienlly gastightto 
'con-taln the fumigant long enough for II 10 pe-nEtlrate Ihe commodity. In this 
"tnslaoce, It is advis.able 10 plaoe aboul 25 per cent or more of the dosage In the 
f[oo'rle-vel aeration ducls. ChOcJ( Ihe ducls prlorlO addition o-fOu·lk·Fume 10 make 
sure thalthay coolain no water. For bins Ihal are dilficulilo adequalely seal, II 

• may be aosirablo to uniformly spread a larger pefcentage- of the dosage in the 
aeration ducts. Refer 10 inslructions given in the farm bin seclion above. 

Tarping the surfaCe of the commodily is often advisable. particularly if the 
overhead Sedlon of the storage cannol be well sealed. 

e. lock all entranco!> 10 tho slorB{lo and .postlurrDgstioo warning placards. 

Fumigation of Vertical SlorsgQ (Concreto Upright Bins And Other Silos In Which 
Commodities c:n ~~ ~8pldlY Transferred) 

a. ~Ctoso a[l hponinns and seal all cracks 10 make the slruelure as alcllghl as 
:pOCsib!g~ &rioll" ~'le lumlgatlon\ seal the vents !)Oar the bin top which cormects 
~Io I1dj<n::f!rfI bins ... . ..... ... 

b. Tablels Of p-eUets may be appfied conlinuously by hand or by an automatic 
dispensel on tho headhouse/gallery bell ot Ihe fill op.enJ.ng as Ihe commodity Is 
toadc,d into !!le bin. .. .. " ~ '.: - Ml. \"'>"> 0\1.( I (.l ).;;.. ")-1' "'!+t. v-- . 
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c. Seallhe bill deck openings aller the fumigation has been completed. 

d, Sins requiring more than 24 houm 10 fill should nol be fumigaled by conHnoous 
a.cJdilion into the cotrlffiOClily stream. These bins musl be tumigaled by pfObing, 
surface appl1ca.lion. re-circulation or a combination of Ihese melhods. Exposure. 
periods should be lengthened to aUow for dilfusiO(l 01 gas 10 aU parts of the bins· 
if OlDk·Fume has nol been applied Unif<mnly Ihrottghoullhe commodily mass. 

/Sharrow prObing and surtace application shoukl only be used as a fast resort and 
A:k\.only In bins that can De sealed virtually gas tight. long eXposure periods are 

required 10 assure complele penetration of Ihe gas. 

• e. Place warning placards on the dlscf)arge gale and on all entrancei. 

Recirculation 0' Ph06phine In Bulk Slorag-e 

II. is permissible and somelimes desirable to recirculate phosphine 9.as in cerlaln bul~ 
storages. This method may 00 used in ship's holds, various types of flat slorage and vQJ1ical 
storage bins. • 

Reclrcl.i'allon ltSually Involves the applIcation of fumigant 10 the surface of the commodity. The 
phosphine gas is then continuously or inlermillently drawn oul of the over space and blown 
fnto the bDuom of the storage using speciaUy des.lgnao low volume lans and duct work. nlls. 
method faciIJtales the quick and uniform penetration ol'phosphine Ihroughout.\he comtnodlly.: 
II") some inslances a reduced dosage may be Ulood, 

6, Fumlg.Qtion of ",lIIs, FoO<l Proce!Osing Ptants and Warehouses 

.. 
b. 

~!""(('~ 

~d. 

Usln-gthe label. calculate Ihe lenglh of ttie fumlgallon and do~age 01 tablets, 
pellets or bags to be applied based I,Jpon volume of the building. air andlor 
commooily lempe'ralure and the generallighlness ol.the slr.uoture. 

Carelully seal and placard Ihe space 10 b-a fumigated. 

PlaCa Irays or sheets of paper or foil on Ihe floor IhroughOU'llhe slrUclur& to hold 
Ouik·F\.IfflIlPe/lels or Tablets. Bags can be 'plaoed directly on Ihe floor. 

Spread Ouik-Fuma on Ihe sheets at a density no grealer than 30 labl"els or 
150 pellets per sq.U. This corresponds to aj)px. 'I,th's flask of table Is or 
slightly more than one flask of pollets per 3'X4.' area. 

Ne~. Check to see Ihal Oulk·Fumehas not plied wand thaI it is spread evenly 
10 minimize conlacl belween Ihe lndlviduallablels, pellels. and bags. 

If .... '" 

g •. 

Doon loading to the fumlgaled~pace should be ctosod, soaled.locked, and 
placarded with warning signs. 

lj\ccEPTED\ 
, ::, t,,:)')l \ 

Tho lumigalion period usually lasls from 3 to 7 days, depending upon t,he 
temperalure and humldily. Upoo complellon of the expoosl,Jre period, win· 
dows. doors. vents, elc. shOuld be opened and the fumigaled structure 
anowed to aerale for alleasllwo hours before enlering. ReTote IT\IOnUofing tv:id 
is recommended prior to entering. When required, gas concenlraHon read-
ings may be laken using lowJevel detector lubes or similar devicf;ls 10 enSlJre 
safely of p.ersonnel who reenler the trealed area. ReIer to the APPLICATOR 
AND WORKER EXPOSURE s&~·tion in the applicator's manual. 
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Collecllhe spenl bag.s a'fld Oulk·Fumedu&t. and dispose of them, with or 
'wllMul furthor daacHvallon. Follow the racommendalio-ns given under 
DISPOSAL INSTRUCTIONS in this manual, 

Rlilmove fumlgalion wamlng placards from ihe aerated slruCiure. 

Fumigation of Rail Ca'r.! Containers, Truck., Vans and Other Transport 
VehlclGs ~ 1 l~ . 

~" . Gensrsl· Information 

~ , . 

: iRail care, containers, trucks, val'1s and oiller transport vehicles loaded wilh ~ulk raw \\L'" • I 
agricultural commodities (H olhen::omma-dilies approved for diirsj::1 addllion ara trealed . , 

, 'In essentially the liIam~ way as anyolher l'lsl storage facility. The dose may pe soaUered 
, ,over the surface allar loading has been com~el&d or may be prohd below the sUrface. 
''8ags are usually applied \n vehicles on the boards Dr discs described below.' , 

:Care(uUy seal' any venls, cracks, or olher loaks. Remember, rail cars and containers 
i,shipped pigg¥baok by rail may be fumlg·aled In I(ansll, but II is nol legal to mova trucks j 

trailers, var'ls'olo~ over public rGads or hf.ghwaysiunUI they aroaerated. See PLACARDING 
OF FUMIGATED AREAS in the applicator's manual, 

The shIpper musl provide advance notificatiGn 10 the consignee thatlrealed commodities 
will be shipped. Proper handling Gf the rail cars e.llhelrdestinatlon is Ihe responslbllily 01 
Ihe conSignee. The consionee musl be lamUlar wilh the physical, chemical and to)(lcolog~ ) 
Icaf proportio$ 01 hydrogon phosphldo (pho&phlno), workor 811jlQlluro Ilmile fllid &ympJo/Tl& t I' .,. 
and IIr81 alet treatmenllor hydrogen phosphide p~s()fllng and must be knowledyoutltlillrl 
making gas conoentration measurements. Unless prior arrangements ilave been made 10 
roturn the rail cars containing tile spent fumtgant back 10 tile shipper, consjgll'laes musl 
atso know proper procodures lor deactivation and disposal 01 spent fumigant. Unaeraled 
rail cars IJeing re,tumad in this manner must bear fumlgaUon warnIng placards and be 
'carefully sealed. II Is the consignee's responsibility to aerale tila Cilf umess prior 
.arrangements havlB bean made '0 relurn Ihe unaeral&d car directly 10 the sh~pper. 
,cons(.g",ees must also ensure thallnduslrlathyglelle e)(posure limits are 001 exceeded 
and Ihatlhe storage lor Ihe trealed commooityls placarded If tha airspace in andlor around 
the commodity contains more Ihan 0.3 ppm hydrogen phosphlCle. 

Qulk·Fume Bags are suiled to lumig,al1on of packaged commodililils or bulk processed foods. , ( ...... 
They !l-haJl nol be placed in Gf attached dIrectly 10 commocUty packages containing processed ~! 
,food. If placement 01 bags on the floor 01 a boxcar is nol convenient. or iltM vehicle is being 
fumigated In transit. they may be altached 10 a wall or otherauppor1. They may also be epplied 
by taping Ihe bags 0fI cardboard with spacing belwe·en begs. Tape across the bag ends only. 
~P&Clany designed discs or boards are also available for this purpose. 

If Ihese boards or discs are use~, taping the bags Is not ns·cessaf)'. 

Instructions thai foll.oV(, fi~9gesl s,pecific prGcedures IQr Ireatment of rail cars and 
con.tains'" ..... !len di~3ct ad~tio.n to ,the commodity is not used. 

. b. Pro~cec!Urt;1I ttlr Hc:ip~er Rail cars - Round Hatch fie'" .. 
1, Close and secure all halch covers excepllhose beillg ulifllSd tor the fumigation. 

2. So:1 all o~ler ope,!!~g:. ~a!, !,arlic~lar allention to vents. 

• 
:)4 

.. .......------_ .. ..-' 
ACCEPTED 

3, 

4, 

5. 

6. 

" ~' '., . ",-- ···:r:·~. 1i- fiJ~ ~/. 

Clean lhe flange Up of hatch (or hatChes) being ullliz!lId. If the commodity \ 
extends Inlo the throat 01 the hatCh, force n away to lhe exlenl pO'SSiIJle. ...J.J 

Open can., and inserl bag$ inlo the po·ekets, or tape the bags on the dIsc. 
Bags musl nol be hllded. 1\../.t. t.J 

Place the loaded disc into posUlon, bag side up. 

Se-cure the dlso into paace with lape. 

7; Cover lila haldh opening with 'poly' sheeting belore clOSing Ihe cover. 

8, Lower the. cover into place and secure. tnse~ a ~DANGER" placard into a 
eleer plastic bag, and glue'or otherwise affix illo:lhe hatch cover. 

9. Insert ''DANGER- placards Inlo clear plasllc bags, and secure with glue, or 
otherwise aWlI near Ihe ladder on each side of the car. Pm'glued, pross on 
en\lelQ}les are availabla for Ihis purpose. 

c, P;rocedurea: for Hopper Rail Car. - Slot Hatch . 

1. Fold I""e e-dIQea of a board to form a tray.,The board Is designed to "hang- in 
Ihe hatch opening. 

2. Ope.n conlainers. and insert bags Into pockel$ olthe board. Bags f"IlUsl nol bl) folded. 

3~ Place- Ihe loaded ooard Into poslllon, bag side up. 

4. Secure Into ptace with tape. 

5. Cover the entire halch opening with 'poly' sheeting. 

G, Lower the halch covers. 

7. tnsert a "OANGEW placard Inlo a clear plastic bag, and glue or olherwise 
affix II securely to the hatch cover. 

8. Insert ·OANGER- placards Inlo B cleerplasllc bags and secure with glue. or 
otherwise aflillihem near the ladder'on each sIde of the car, p;ro·glued, 
press on envelopes are available for'lhis purpose. ' 

d, Procedur91 for BOll Cl!lr. 

1. Close and secure one of the doors. Seal all openings and j0101s. II needed, 
caulk joints, and drape en,tlre doorway with "pGty' fitm, seC\uiog Iho edges 
to the Inner wall, lloor and ceiling with tape or suitable adhesive. 

2. 

3 . 

Inspecllhe roof, noor and walls lor holes andlor cracks. Seal aU openings 
wilh etiher ~ap,e or caulking compGund. . 

If needed, drape remaining doorway with polyelhylene film beloro door Is 
closed. Secure edg,es 10 doo( jams and IIGor. Close door and secure. II 
doorway is draped wilh ·p,Oly·. it may f101 be ne-cassary to seal the door from 
the oulside. II doorway is not drape'l;1, seat all cracks, openings and leaky 
jolnt~ with masking lape andlor caulking compound from Ihe outside . 
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4, Open canlii, and insert bags into pockels of disc or board. or use tape'to 
,SIjICU/6 IIl~ bags. 

S. Place the loaded disc or hoard onlo the load. bag side up. Seoure IIlnlO 
place wHh tapa. 

Or nail it to the wall. 6. 

7. Posl"DANGEW placards by inser1Jng Into clear plasUe ba-g$ and gluing or 
otherwise affixing them 10 each door. Pre-glued en'¥e.lopes are available lor 
thIS purpQsel. • 

e. Procedures for Containers 

Procedures lor oontainers are ess(l<nlially the same as box:cars; excepllhelr doors:lend 
10 be mQre gas IIgtll and they ollen have only a roaf door which must be sealaj:l ,ailer 
applicaUon is completed. If a refrigeration uniUs present, it mus;t be seal&d from inside 
protecting It frOm pho~phlne damage. 

Proceduret for Rece:I:-oers of Furn1ga1ed Rail Cart 

1. aGnoral 

Personv- responsible lor receiVing rall'cars which have been fumigated in Iranall musl 
be lamiliar with the patHnenl regulations, hazards; safely consideralions, aeraUon and 
disposal procedures, ele. which apply 10 pracllces and situaUons enumeraled in 
performIng this fUnction. 

The appropriale sections of thiS applioator's manuat ahouid be reviewed as part of the 
Irainin,g' program ',or person" involved in receiving fumlgatad rail cars. These persons 
should bo knowledgeable irj Ihe lonlwng areas: , 

.lI,' health hazards and symploms 01 overexposure 

b, praclloallreatmenl for overol(posed persons 

Ci physical and chemical hazards . , 

d, worker tHtpOSure limits 

e. lochniqlJas and requirements for monlloring 

I. odor of phosphine 

g. respIratory prolecl!ion an-d protective clolhing 

h. aaralicm' and disposat 

f. plal2"aroJng 

2. Wo;kwe; EI.·pololuro,'"Crew Sbe, Respiratory Protection 
" .. .... \I 

When receiVing r~ii c;r; "tn ouldoor la,calioos, cerlain safely procedures are nol 
required. Le .. monlloring outdoors 'or worker eXp<lsure, a minimum crew size of 2 and the 
avaUal)lIily 01 re~plratory equipmenl. However, in no case may the posl app/[calion 
work~rbe el(po.;od to !)verO.3 pprl'r'asl1\;ulting conc.entrallon. Soma facilities whore rail 
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:. cars arG received may be clOSed on more lIian dne slde~ and Ihe disUnction between an 
I indoor and outdoor operation is not dear cuI. Worker exposure monitoring should be 
performec1 initially in Ihese situations where exposure may be excessive. 

3. ResponslbillUaa of Conslgneell 

Unless prior arrangements have been made 10 relum unaerated rail cars containing Ille 
spent fumiganl bact; t().the sh~pper, Ihe oonsig!l80 receiving the fumigated rail car musl: 

a. aerate Ihe rail cars and verify thai iI contains 0.3 ppm PH,ar less; 

,b. remove.the fumlgalion warning placards from the rail car, af)d 

c. Remove and dispose of the furriigant, unless pelleis or lablels have 00011 added 
directly ,to the comrrodi1y. 

~e consignee must also: 

d. ensure Iha,t :Ihe post.appJlca!iQrl worker exposure limit is not exceedad, 

e. Iransferihe fumigated commodity from the raU car. with or wlthoul prior aeration: and 

t. placard the naw storage II II contains more than 0.3 ppm PH) in or above the 
commodlly mass. 

8, Tarpaulin 'and Bunker Fumigations. 

.Use 01 plastic sheeti~g or tarpaulins to cover commodllles is one of Ihe easIest means 
for providing relatively gaslighl enclosures which are very well Gulled for fumigalioll. 
Polyethylene larps are penetrated only very slowly by phosphine 9a·S. and lighf ~I,. 
,coverings are readily (ormed ftom the sheets: These enclosures may vai)' widely from 
a tarpaulin placed over a smalt slack of bag-g&d commOdify containing a few CUblc.foet 
to a plastic coverlXl bunker storage Ca~abJEI 01 holdIng 600,000 bushels 01 grain Ol more. 

,An enclosure 8uilable for fumigation may be formed by coverIng bulk or packagad 
commodity with polyelhyle-ne sheeling. The slloets may be laped log~lt\e( to provide a 
sulfidenl widlh 01 maleriallo ensure that adequate sealing Is obtained. If Ihe /Joorlng 
upon which Ihe commodity resls Is of wood or olher porous mdlerlal. It sl)ould be 
repo&lI1oned onlo a tarpaurJn prlorlo coverIng lor lumlgalfon. The plastiC covering of Ihe 
pile may be sealed 10 the floor using sand or water snakos or"by shovoling aoJl or sand 
onto Iha ends 01 Iho plastic cov'erlng or by other suitable procedures. 'The 'poly~ 
covering should be reinlorced by lape or olher means around any sharp corners or 
edges In the stack 10 reduce the rISk of tearing. ThInner polyethylene sheellng, aboul 
2 mils., Is suilable for moslll(1door larp lumlgal10ns and for sealing windows, do.ers and 
other openings in structures. Howeve(, <4 mll. or t!licker 'poly~ Is more suitable lo( outdo-or 
appl~catkins where,'willd or other mechanical slresses are likely to be enooun.lered, 

Tablels, pellets or bags may be appliOd to Ihe larped stack or bunker slorage of bulk 
commo-dily through slilsln the PGlyelhylene co't'erlng. Probing or olher moans of dosllflg 
(!lay. be used. Avoid application 01 large amounts, 01 Ouik-Fume al anyone point. The 
Ouik·Fumeshould be added below Ihe surlace of Ihe bulk commod~ty II cOilldensaHon or 
other source of moisture is likely 10 form benaath Ihe ·poly·. The slits in Ihe covoring 
should be carefully taped 10 prevention of gas once tho dose has been applied. Quik. 
Fumo,Bags are recommended f{)( thelreatment 01 bagged commodifies and processed 
I,oods, althOugh lablels alld p,eUels on trays or sheots 01 paper may be usod. Cafe Sh01Jid 
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be lake'n 1\1 ensure \hallha p,ol,(elhylen£! sheeilng la nol aruowed 10 cover the Qulk.Fume
l 

oonflnlng the gas, '"1118 prevonlingconfact with molal air. 

Distribution of phosphine gali Is generally nOI a problem In the trealment of bagged 
commodities and packagod p,rocessecl foods, However, /umlgalf.on 01 larger bunkor 
storages containing bulk commodity will require proper appWcallon procedufOs 10 obtain 
adequate (esulls, 

See approprIate; preonuiion;s jf the fumigation is conducted ind-oors as opposed to . .:sf 
outdoors. Indoor fumigation precaullons are handled as any othj3'r situalio-n where the '\ 
appt,catlon IS maUl! horn outSide the 'area being lumlyated, Walkers mb.y occupy 

• ,adjecenl Indoor· afeas. but they must be protecled fr.om overexposure to hydrogon. 
phoSphirje by adequate sealhlg, phosphine monitori.ng1 vent!laliQll Of as a last resort, 
r!,;!splralory equipment. ' 

Do no't walk on stacks during the fuml.galion. 

Place 'Danger" placards al oonspicuous 1,(Jocalions 0,"-, I~e larpsd slack or bunksr only, J 
If concsntratlons in' excess of 0.3 ppm are observed In adjaoent indoor areas, Ihs:areas ~ 
must be evacuated of unprotected workers and pOSled with 'Danger" signs unlillhls 
adjao~nl area is aerated 10 0.3 p.pm ,or below. ' 

I ' I 
9. !Fumlg8110n 01 Sh~p$ ., 

b, 

beneral'lnfo.rmal/on 

I, IMPORTANT - sh~pboard, in transit ship holds fumigation is also governed 
by U,S. Coasl Guard Regulation 46 CFR 147A. Reier to. this regulation prior 
10 fumigation. 

2. The Fumigalion Handbook 01 the u.s. Department 01 Agriculture, Federal 
Grain Inspee-llon Service (FGIS) contains additional procedures which musl 
'be followed" Inlosted bulk grain i$lo. be fumigated to avoid the designalion 
"infestod" by the FGIS, or to. oblain a USDA phylosanilary inspection 
cerlilicalion, ThiS Fumigatio.n Handbook may also be lo.l~owed voluntarily. 

P're·vovege Fumigation Procedure', 

1, 'prior 10 fumIgating a ve~ fo.r in transit cargo fumlgalkm, the master of the 
vessel or his representative and ths itlmigalm must determine whether the vessel 
is suitably cJoslgn"d and COfIfigur&d 10 a1lew lor safe occupancy by the ship's Clew 
Ihroughoutlhe dUration of the fumlgatioo.lf II is determined thallhe design and .. 
conligurallon of the vessel doos 001 allow safe occupancy by tile ship's crew 
throughout the duration of the fumigation, then the vessel will nol be fumigated 
unless all crew momoor.s ale removed from the vessoL The crew members will 
nol be allowed to reoccupy the vessel unl~ tile vessel has been properly aeraled 
and a dolermina~on has been made bylhe master of the vessel and the fumi-galor 
~ha~the v~.seris tale for oCcupancy. . 

2i 
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equivalent mual be used above 15 ppm or al unkoown conclmlraUons. A person 
qlJ.!lll1Jod In IhllJ'U ollhlJ equlpm9nl musl accompan,(lhe\'essel with U10 cargo 
under fumigation: Emergency procedures, cargo ventilalloo, periOdic monilOfing" 
and Inspeclions and flrsl aid measures must be discussed wilh and I.rndcr$tooc! 
by the master of the '1s-ssel or his r~plesenlali\'e .. 

3. Seal aU openings to the cargo hOld or lank, and lock or otherwise,secure aU 
openings, manwa,(s, elc. which might be used 10 enter the tJoJd: The over 
space pressure relle' system of each tank aboard tankers must be sealecl 
by closing thi! appropriate valves and seal,ing the openings into tho over. 
space With gas1ighl materials, 

4. Placard all enJrances Ie the Irealed~spaces with fumigation warning signs. 

5. If !he fumigation Is not compfeled and Ihe vessel aerated bef.ore Ihe maooad vassel 
laav(tS port, the parson In Charge of the vessel shall el\Sute that al least Iwo units 
of persooal protection equipment and one gas or vapor delection device, and a 
·person quaftfted in their opefaUon be on board the vessel during the voyag(l, 

6. During the fumigation or unlllthe mallned ... esselleave!; pert or Ihe cargo is 
aoraled,Ihe person In charge of the fumlgation shall ensure thai a qualified 
person using gas or vapor detection equlpmenllesls spaces adjaoentlo 
areas conlalning fumlgaled cargo and all reg,ulariy occupied spacos for 
fumlganl leakage. If lea~age of the fumigant is detected, the per$on in 
charge of the fumigation shall lake act~on 10 correct Ihe leakage or shal,t 
inform Ihe masler of the !/essol or his representative olthe ieakaglB so thai 
corrective acliol1 can be taken. 

7, RevIew with Ihe.maslel or his representallv,e,lhe precaullens and proce. 
dures for the voyage. 

Application Procedurel for Bulk Dry Cargo Veslels and Tankers 

1, Apply lablets, pellets or bags by scalierlng uniformly oV611he commedily 
surface. Product may IJ.e shallow or'deep probed Inlo Ihe commodHv mass. 
Recirculation systems may be used 10 aid the penetratiol1 of phOSPhine 
throughoullhe ~ommodily. 

2. Immediately atlerlne applicallon 01 Ihe fumigant, close and secure all hatch 
covers, tank lOps, bullerworlh valves, manways, elc. 

d. In Tranllt Fumigation of Containera Aboard Ship, 
, 

In transit fumIgation 01 conteiners on ships is also govemea by the u.s. Department ot 
Transportation Regulation 49 CFR 176,76.: ' 

App/icaUon procedures for fumig,allon 01 raw commodilles or prooessed foods in 
containers and other transport vehicles are described in the OIRECTIONS FOn USE 
section of Ihe applicator's manual. ' ' , 

e, Precautions and Prot:edures During Voyage 

1. UsIng appro-priate gas det&ction equipment. moritor spaces adjacent 10 
ar~as containing fumigated cargo and all regufarty occupied arons lor 

'fhIrpel:sop.; resp~slble for the fumigation musl nOlify tho master olthe ... essel 
"bt.tiis rel'-·'-S~":i .. e of the requirements relaling to personal prGl&elion equip, 
ment and detoction equipment. Personal protection equipmenl means a NIOSHI 
MSHA approved respirator or gas mask lillO<1 wilh an approvod callister lor 
phos~hine. TllO carnste!!,s aEIY'2"ed lor use 'up to 15 ppm, An SCBA or ils 
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fumlganllaakage. If leakage t5 daI9C\ed. the area s.houtd be evacuated 01 
all pa(S{mne-l. venlihlla.d and a.clJon aken to correct the leakage before 
allowing the area to lJ.e otCcupl&d. 

,2. Do nol enter lumlgalad a(ea~ except under emergency condmons. II' . 
necessary 10 enler Ihe lumlgaled area, appropriate personal prolecUon 
equipmenl musl be used. Never enter fumlgaled area5 alone. Alieasl one 
olharpefS()n, wearrng personalprolecl~on equipmenl,ahouldbeavallable to i ' 

assis! in calii9 of an emergency. I 

Precautions lind Proce-duras During Discharge 

I, II necessary Ie anler hOlds prior 10 discharge, lasl spaces directly above 
graln surfate for fumigant concenlralion', using appropriate gas detection 
an,tl' pefs,onal safety equipment. 00 nol allow entry Ie fumigated areas 
without personal safely e.quipment, unless fumlgaUonconcentretlons are at 
sale lova'ls, a~ Indl~'ed by a sufi able detector. r'\ 

2. II Is the [$sponsibiUly of the cons'ign&e to see thelths $penllumi~ant, Is ~\~ 
dlspased 01 properly and thai industrial hygien.a exposure limits are nat Y 
exes'sded dUling unloading of the ship or during subsequenlltansfer and 
sto.rage '(j)f me trsated' commodity. Salety, aeration and dlsposat require· • 
monts in, Ihe,Unlled Stales are given herein as a g,ulde. Consul! regulations 
In the receMng counlry lor local requlremenls. 

Perlonal PfolQ~tlve Equipment and Monitoring ,1'.1 \. 
1, Fully loaded holds on dry bulk carrters arG conslderacl an 04JCc.kKw' fumigalion, and 

Iherefort;! mOnitoring and respiratory plotedion are not required ckHing applcaUon. 

2. NtOSHIMSHA approved respiratory protection must be available atlhe sUe 
In castillt Is needed during application 10 lanker holds and in partially filled 
hotds lithe hold musl be IiIIltered lor fumlgan,t appllcallon. This respiratory 
protaction must consist of a full face gal mask· phosphine canister 
combinallon ot soll·oontalned brealhlng apparatus (SCBA) or ils equlvalont. 
'II an SCBA or ils equivalenlls nol available at the application site, It must 
be avallab~e locall~, lor example. at a lire stalion or rescue squad. 

3. II hydrogen phosphide Is detected leaking Into crew's quarters, hOUSing or 
work areas. a minimum of twa qualified persons on ship should wear the gas, 
mask and canister descrlbod above while aerating the area and tocaling and 
sealing the leak, ' 

4. Reier to the following s!9-clions <4, througllli for addillonal, required and: 
: recommended praclices. 

9. Fumigation of Barges 
Barge fumipalions are a~S9 regulated by U.S. Coasl Guard regulalloo.<l6 CFA 147A as 
inodifieC'.:bv !,J.S. C6s1 bucrd Special Permit 2·75. This permit must btil obtained priorlO Ihe 
lumigalh..r~a<ld is .. v.Ji!abte hom: U.S. Coast Guard, HazardolJS Branch, MTH-l, Washington, 
DC 205~.~t:: - . 
Leaks are e common cause ollailures ill the Ireatmonl of commodities aboard barges. 
Carefully inspect all hatch covers prior to application 0.1 Quik·Fuma and seal, if nocsssary.! 
NotifY consignee ifllle barge ls to be IUfTUQated In trans-II, ". ~,. 
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The conslllllee has the lame r6sporJsibitiUes ooncerning aerallon, mooltoring, kooMO-dge and 
disposal as does lhe rail car I\lceiver. 

10. FumIgllUo,ns In Sm-all Sealable Enclosures. 

Excellent results may be allalned In the trealment 01 small enClosures sinco'll is otion possible 
toconlrollhltWIl11-'!,N!qn and al~o to ma~G lhoe enclosure Virtually gaSlight; Take cara nollo 
overdose. dunnbThese lumlgahon~A Single pellet WlII1real a space 04'1.4 10 10 cubiC leel. 
From 6.910 50 cubic loet may be tumlgated with a single Qulk·Fume Tabfet. A sllly!o bag will 
treat 77 10 500 cubic leel. 

11. T(ealmenl of Beehives, Supers And Other Beekeeping Equipment. 

Qulk·Fume Tablets. PeHets, and Bags may De used forlhe conlrol ollile grealerwax m~h 
In 8'IOIed beehives, supers and other beekeepIng equlpmen\ and tor the deS1ruction of beas, 
Alricanized bees, ancJ diseased beas IllCtuding Ihose Infested with tracheat mileS and "J ~ 

I , foulbrood. The re.commended dosage lor Ihis use Is 30·45 tablels, 150-225 pelfels or 3 or 4 11 
bags per 1000 cu,h. Fumigations may be performed in chambers at stmospHorlc pressure. 
under larpauHns, e1c. by using bags or placing tablels or' pellels on trays or In moisture 
permeable envelopes. 00 nol add more than 2 tablets 0110 pellels 10 'rays 0:1' In moisturEll' 
permea~,e envetopes. Do not acid more than 21abll!lls 0110 pellels'lo each envelope. Honey 
from trealed hives or supers may only be used IQr bee lood. " : 

12. Burrowing Pesl Conlrol 

.•. Lfst of Burrowing Pestli • 

Quik·Furne Tablets aocI Pellets may be use<! oul of doors only for tho control of the following 
burrowing rodents and moles: 'fr'OOdchUCk$ and yellow·belly marmots (rockchucJ.;s), prairie 
dogs (except Utah prairie dogs), Norway and roof rats, mIce, grolNld squirrelS, mOI!9~i voles. 
gophers a~d chipmunks. 

b. DirectIons for UI. 

'Add IfOrn 11041ablets or 51020pellets toeach burrowopan!ng. Then seal tightly by shoveling 
soil over~h~entrance. Placelllelabl4!llsOJpellets farenoughdown the bLNrow Ihatlhe soil used 
to plug tile burrow ooeSn'l cover the tablets Of pellels, stowing dowl1 Ihelr action. Where 
p03Sible. subsurface tunnels or runways should be treated' every 5to 10 leel wilh <\ dose of 
210 41abfets CN' 10 to 20 pefJels.lJse lower rales In smaller burrows,ln light soils, un~err1)oist iJ-~ 
solI condili9fls and higher rates lIl/arger burrows, in porous solis when soil moistu're is low. f' 

.• : 'In extremely dryorpruous sGiI, it issometimes not possible 10 obtain salislactory resulls. This' 
is particulariy true in Instances where the buuow systems are extensive such as mOles or 
gophers. It Is always betler not 10 fumigale during extended periodS of dry weather, 
AdditIon of several cups of water to the burrow prior to. dosing with Quik·Fume may Improve 

, eHicacy in some porous soils. Treal reopened burrows and fresh runways a $E8cood lime 110 
3 days after the iniliallreatmenl. Ouik·Fume may be used out of doors only lor control of 
bunowing pests. 00 nol use wilh/I! 15 feel (5 metersJ of inhabUed StruC1Uf&S. 00 nol apply 10 
burrows wNch may open unda-r or Into occupied buildings. For use on all agriculluml and 

., oonc~opland areas. ! . 

c. 'Environmental Hazards 

This Pfoduct is vory highly to.xlc 10 wildlife. Non·iargel organisms exposed to phosphine 
. gas In burrows will be killed. Do 001 apply dlrecliy 10 water or wellands (swamps. bogs, 
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marshes, and pOlholes). Do nol contaminala waler by cleaning of equipmenl or disposal 
01 wasles. • 

d, Endangore-d Species Reslrlcllons 

I lhe USB "01 any poslicide in a maimer Ihal may kill or otherwise ha~ an endangered or 
; IhrealtlleCf species or adversGly mOdify U'lslr habital is a violalioo DI faderallaw. The use of 
I lhis produc! IS conlrolied 10 prevent deaUl or harm 10 endangered or Ihlealanoo speci(}s Ihal 
, occur in \Ihe 1allowing coun\res or elsewlwrs in Ihair range. 

, STATE (REGIONAL U.S. FISH AND WILDLIFE OFFICE) 
• SPE,CIES.COUNTY' 

ARIZONA (Albuquerque, /)1M) 
• Black·fooled Fenot • Sialawide 

. CAlIFORNIA (Porllaild, .oR) 
• San Joaquin Kit Fox·fresno. Kern, Kings., Merced, Monlerey, San Senilo, San LUis 

Obispo. Sanla Baroara, Tulare, VenturA ; 
• Blunt·nosed Leopard U:zard.Fresno, 'Kern, Kings, Madera, Merced, Tular& ' 

COLORADO ,(Denver, CO) 
• Black·looted Ferret· stalAwide 

FLORIDA. (Allanla,:GA) 
. • Easlern Indigo Snake " Statewide 
GEORGIA (Allanla, GA) 

• Eastern Indigo Snake ~ Statewide : -
KANSAS (Denver, CO) 

, Black·foOoIed .Far:ral - 'Stalewide 
MONTANA (Denver, CO) 

• SlaCk·fooled Ferret· Statewide 
NEBRASKA (Denver"eO) 

• Black·fooled Fetrel • SlatEl'wida 
NEW MEXICO (Albuquerque, NM) 

• Black-rooted Ferrel· Sialowide 
NORTH DAKOTA (Denver, CO) 

• Black·looled Ferrel· Slatewide 
OKLAHOMA (Albuquerque, NM) 

• BlaCk·foQtEl'd Ferrel· Slatewida 
SOUTH DAKOTA (Dsm$r, CO) 

• elack·!ooIOO Ferfel • Sialewlde 
TeXAS (Albuquorque, NM) \ 

• Black·fooled Ferrel· Statewide 
',UT AH (Denver, CO) 

• Desert Torlolse-Ws6hlngtoo 
• Black-looted Farrol • Sialewlcf.o 

WYOMING (Denvor, CO) 
• Black·footed Ferrel· SIatewide , 

Use 01 this product in the aboove araas is prohibiled without lir61 contacting and obtaining 
permission Iwm the endang~red s~cies s;peciallsl io the regiQ(]al offices of the U.S. Fish and 
Wildlife SeO-/lcl,l (FWSj-nOOI\HIIIO you, . 

¥ V .. ~ 

~ ~ ¥' .... ~ 
e, Spadal t.oo.ll Fleslrlt.1ions 

v " ",.. .. 

1. R,orth Car"oU';-s":. QIJjk.Fume Tablels and Pellets may only be woo for control of 
rals and mica in the slate 01 North Caronna. Use agalll$\ ~her pests is nol 
pormitted. • 
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2. Oklahoma· A spada! permit lor i>fack;-tailed prairie dog control by pofsooin9 Ia. 
required m Oklahoma. Contact the Ok/ahoma Slate Department \)1 Wlldlif-o 
Conservat1on to O)btain Ihls permi!. 

a. WhiiGOn111l • A stale parmil is required for use 01 pest~es 10 conlrol small 
mammals, excepl rals and mlee. Conlac.t your local Qeparl(J'I(Jfll of Natural 
Resourcas lor Inlormation. 

4. Indiana· Use of Oulk·Fume Tablets and Pellels lor mole conlror Is flollog"alln 
Ihe siale of Indiana. 

5. Missouri· A slale permit Is required fm use otpestlcides in Missouri 10 control 
smaU mammals, except rats and mice. Conlad the MisSOlJri Department 01 
Cons~lIvaUon for In~onnatJOf1 . 

6, Kansa, • A special p&rmil for black-tailed prairie dog conrrol by poisOf'Iing Is 
requiredin Kansas. Contact the Kansas De~. of Wildlife and Parks for In/ormation. 

7. CalifornIa- llse o.f Quik·Fume Tablels and Pel/e-Is'lor chipmunk control is nol 
legal in the State 01 California. 

SECTION 4 

AERATioN OF FUMIGATED COMMODITIES 

A, Foods and Feeds 

Tolerances lor p/losptJine res«:lues have been established al 0.1 ppm lor animal feeds and 
0.01 ppm 1m finished foods. To assure compliance with these 100erances, ii, is necessary to 
aerate these commodities lor 48 hours pribf to oHefing 10 ~ho end use consumer. 

B. Tobacco 

Tobacco must be aeraled for al least Ihree~days (72 hours) when fumigated in 
hogsheads and for alleastlwo days (49 hours) when fumigated in other contafnars. 
Tobacco fumigated In containers with plastic linlllrs will probably require longer aerallon 
periods to reach 0.3 ppm. • 

C. Allernallvel 

As an alternative 10 these aerallen periods, e~ch container of a lreated commoclily may 
be analyzed for residues using aceepled analyUcal methods. If residues are less than 
lolo-ranee levels, the commcnlily may be shipped 10 the consumer regardless ollhe above 
holding periods. 

SECTION 5 

PLACARDING OF FUMIGATED AREAS 

The appllcalor mus1 pfacard Of post aN enlrances to the fumigated area with si:gfls bearing. 

1. The signal word OANGERIPEUGRO and the SKULL AND CROSSBONES symbo.t 
J in red. 

A(',....,· -. ,,--EPTED 

J]Q(l&l th~ F't"d,.,r"lJ IllS.":':"; il9. 

f'ull:.JI';':i:j ,VHf R'~' 'Col") 'i \G'~ 
0'1 '::0,. l..:.d. 1:.r t~"1 PC;;I (.'(. 
TO:-:> I,,, •. ! :Jn~al . 

EP/\ R-:E N",-S9~09 ~ 
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2. The statement, -Araa and/ot commodity under fumlgalion, 00 NOT ENTERI 
NO ENTR6.~· • 

3. The ,talemont. -This sign may only be rernovtcfatter lhoe commodJ,ty Is completely 
united (colllnlns 0.3 ppm ot les. phosphine gas). If IncomploOlety peralEl'd commodilY 
1& Itan61affed 10 a naw Bile, the new sile mU61 also be placarded. and workers musl nol 
be expond 10 mOffill!lan 0.3 ppm phosphine. 

4. The dale and lima fumigallon beltlins and is completed, 
5. Name ollumlganl used. 
6. Name. address aod le~ephone number orlhe applicator. 

AU entrances 10 a lomigatod araa must 00 placarded. Where posSIble, placards Should be 
placed in I;Idvance ollhe fumigallon in order 10 keep uoaulhoriz.eod persons away. For lhe rail 
road hop~r cars, placarding must be placed on bothiSides of the car neat Ihe ladders and 
on or oexlto the top hatches iuto which the fumigant'is in!reduced ' 

Do not ramove a placard un~ilthe treated commodily is completely aerated. To detfnrnirie 
wl'Klthor aeration is complete. each fumigaled site or vehicle musl be monitored and ,shpwn 
to conlain Q.3 ppm or loss phosphine !las In Ihe air space around and when feasible, In Ille 
mass 01 the cOffilTlodity. 11 0.3 ppm or less 'phosphine is detected. ~he placard may be removed. 
However. il morelhan 0.3 ppm 1$ detact&d.;lhe placard mOOI be transferred with the COf'I'Imooily 
to lhe new sHe. Workers who Iransfer or handle incompletely aerated commodHy must be 
InlormQ-tf and approp~ala measures musl be laken (i.e. venliJalton or respiratory prcl.&CIion) 
lo,prevenl expP5ures from exceeding 0.3 ppm phosphine. JI is recommern:!ed thai the person 
removinij Ihe placard bo knowledgeable in Ihe physical. Chemlcal,and toxicological properties 
Ctf'phosphinej how t<;l Ia.ke' gas readings: the exposure timils for phosphine: and symptoms of 
and first aid Ireatmanl for pofsoning. 

SECTION 6 

PROTECTIVE CLOTHING 

Wear dry gloves mado 01 callan of olher material if contact with lablels. pellets. or Ihe-Ir d\Jsl 
Is tikely. Wash hands atter usc. \I 'Is nct necessary 10 wear gloves when handling bags ..... ,.:11' 

1'1'1'" 

SECTION 7 

RESPIRATORY PROTECTION 

A, WHEN RESPIRATORY PROTECTION MUST -BE WORN 
,\(,'-'> 

NIOSHlMSHAapprovedrespiratorypro-lecUonmootbewomdl.ningelCpOSuretocol"ICenlralions 
in excess of perm4lled limits or when concemraliollS are. unknown. 

B. PERMISSIBLE GAS CONCENTRATION RANGES FOR RESPIRATORY 
PROTECTION DEVICES 

....... w 

A NIOS"j'UCHA a,1~oved, !u!1laoe ltIas mask· phosphine canlster(XImbination may be used 
atJevels'tJp 1<.11 !ippl'tl or to'!1:;icapa from levels up 10 1500ppm. Abovethlalevel orin silualioos 
where Ulej)l1osPrjp~ ~9ntration is unknown, a NIOSHfMSHA appwvB<l, seif·containetj 
brealhinQ apparatus (SCBA)Of 1\s equivalent must be used. The NIOS,HlMSHA Pocket Guide, 
8-85, DH6WINIOSH 78-'210. lisls lhese and 04her Iypes of approvB<l respirators and the 
concentration limits at which Ulay may ba used . ....... 
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C. REQUIREMENTS FOR AVAILABIl.ITY OF RESPIRATORY PROTECTION 
Raspiratory prolecHon must b-e aval1ablffatlha sile of applieslion in casa i,1 is needO<l when 
applying QwK.Fume from wilhin the slructure boeing lumlgaled. An approved fulllaC9 gas ,mask; 
_ phosphine canister comblnanon or soil·contalnoCl breathIng apparahli (SeOA) :Of ils 
equlval.ant must be aVllllabla altha slle of appHCaliGll. 11 an SCE3A or ils QoCluivalonl Is not 
available at the applIcation slte.1t must be available locally. lor example, at a flra stalion or 
rescue squad. . 

ReSpiratory protection need nol be available for, application from outsida iha' area 10 be' 
fumigaled such as addition ollablels or pellets to automatic djspen~ing devicos, eto .• if 
exposures above the permilled exposure limil will nol be 6flcountereCl. 

Respiratory protaci.on need nol be available lor ouldoor applications. 

If ~torlng equlpmenlls not available ana farm and app1i~Uoncannol be done fromoulsida I 

the structure, an approved canister respirator must be Worn during application lrom wiUiin Ihe 
enclosed indoor area. 

SECTION 8 
f-I~ vJ' 

GAS DETECTION EQUIPMENT 

There are several reliable devices markel&d. One type is tho hand pump when used in 
conjunction with the appropriale detector lube. They ara portable, simple devices'and do not 
require intensive training orelaborata supPOr1irlg equlpfTJenllO operate. Fulhermoro.they are 
Inexpensively adaplable 10 remote moni(Oflng procedures arn:! will measure concentr alions 01 
hydlOglm phosphide in air in trace amounls on up, Use instructions are enclosed wilh each 
purchase. 

Consult your local supplier of sucll equipment ()t contact your Quik·Fume c\iistributor for more 
information. ' 

SECTION 9 fie-v-! 

APPLICATOR AND WORKER EXPOSURE 

'4. HYDROGEN PHOSPHIDE EXPOSURE LIMITS 

Exposure 10 hydlogen phosphide must not exceed the 8 hourTWAof 0.3 ppm for applicators 
and worlters dUting appUcation. Application is defined as the lima period covering tho opening 
of the first container, applyill9the appropriate dosage 01 fumigant and closing up Ihe sits to 
be fumigated All persons In the trealed aile and in alfgacenl indoor areas are covered by this 
exposure standard. 

Aller application Is completed wo(ker or applicator exposure must nol exceed 0.3 
ppm maximum concentration. Such exposures may o,ccur beoaU$e 01 leakage inlo 
enclosed areas from fumigation sitas, during reentry or during tfarisfor of unaeraled 
commodity. . 

B. APPLICAnON OF FUMIGANT 

Depending upon lempe-rature and humidity. Quik·Fume relaases hydrogen phosphide 
(phosphine) gas slowly upon exposure 10 molstura from Ihe air, This release is 
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somellmes slow·ono,ugh 10 permit applicators 10 dep0811lumlganlIn {he desired areas 
and then vacale Ihe premises wlthou,1 signifiCant exposure 10 the gas. II IIw fumIgator's 
ellpo.surG excoeds\he 6 hour TWA of 0.3 ppmj appro .... &d respiratory proleclion musl be 
worn. Gas concenlralion measurements for safely purpous must be made using low 
level deleclor lubes or other suilable low level deJection equipment See Ihe "Industrial 
HygIene Monllorill'g" s&c\fon below. 

Ills ol1en pracllcalto wear respiratory protection IrOR1 stanto linlsh. ThiS Is particularly true 
when performing large spil-te lumigatlons or when fumigating bulk slored commodities in tlat 
storage buil~ing$. 

C. LEAKAGE FROM,FUMIGATED SITiS 

Hydrogen ptlOsphlde Is highly mo-bile and gi .... en enough I1me m;y penetrate seemingly 
gaslight rnalorials such as con.crele and cinder block. Therefore, adjacent enclosed areas 
like "Ito be occupied should be examined to ensure Ihal slgnllicanl leakage has not 
o,ccuned. Sealing of Ihe lumlgaled site and/or air now In Ihe occupied areas should be 
uSf,Hllo roduco o)(posuro. 

D. AERATION AND R~ENTRY 

little area is to be entered aftor fumigation, it must be aerated l.Inlillhe level of hydrogen 
phosphide gas is 0.3 ppm or below; Tho area or sile must be monitored 10 ensure Ihat liberation 
ol'gas from the trealed commodity does not resull in the development of unacceptable le .... els 
01 hydrogen phosphide. Do nol allow reentry Inlo Ireal&d areas by any p&tson oolore this lime 
unless protected by an approved respirator. I 

E. HANDLING UNAERATED COMMOOtnES 

Transfer and processing 01 a lreal8'd .commodlty pliO/to complete aeration Is perO'\lsslble; 
nowGvar, walkors mllst not be exposed 10 hydrogen phosphide In excess oltha pennilted 
exposunllimlt. 

P. INDUSTRIAL HYGIENE MONITORING 

111(1 recommende<lthal hydrogen ptlospllide expOlliure be doC'umenled In an operation 
log or maruar lor each site and operatjon where exposure may occur. The purpose 
ot Ihi!; mDnltoring is 10 prevent excessi .... e ellposure and 10 determine when and where 
respiratory protection is required. This monilorlng is mandatory although oncs exposures 
hava been adequately cnaracterized. subsequent moniloring Is nol routin&ly required. 
HOwever. sPOt checks should be m,ade occasionally. especially If conditions 
signlllcanily Chang\) Or, an unexpected garlic odor is delacled. Gas concentration 
measurements should be laken in the worker's breathing zone. Monitoring is nol 
required outdoors. 

G. ENGINEERtNG CONTROLS AND WORK PRACTICES 

,I Inilid n":Joilorir~ $i~~ lhal workers are exposed to COflCEInl~tJons In excess 01 Ihe 
permitted '\:IxP.OS'tn<e limitS' then engineering coo1rols (such as lorcOO aU' ve.nit1ation) and/or 
approJ!ria(; work l!raC1ic~ should be used. where possible, in an aUempt 10 reduce exposure 
10 balov.-permit~ll1lill'liru." 
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SECTION 10 

STORAGE AND DISPOSAL 

(A. STORAGE . . :.' 

~ Containers should tJ.e stored in a dl'(, weU venlilated araa, away Irom heat and unUor,lock and 
key. PO${ as a pestlCJoo storage area. Do not contaminate water, lood or leeo by Sl00n9 
pesticides In Ihe same areas used to store these commodil1es. 00 nOI slore in buikSings where 
humans or domeslic anImals reside. Keep oul ot reach 01 Chi!?ren. 

.Quik·Fume Tablets and Pelle1s are supplied In resealable, aluminum "aSk,s. 00 nol expose. 
the produci inside flasks 10 atmospheriC moislure any longer than is necessary. Seal ttghlly : 
before retuming opened ftasks to SI0(age. . , 

Table-I amI pelJ.e1 flasks shoukl nol be stored at 6ub·j!.ero lemperalures 'because' this will 
increase the possibility of an ignition (Hash) when opooed. 

~e shelf tiki of Ouik·Fume is virtually unllmitfjld If Ih.e containers arljl lighVly sealo~. I 1 u) 

U. DISPOSAL OF UNReACTEQ OR pARTIAlt Y REACTED aUIK·FI.,IME . f'rt"'--->' 

(From spills,leaking ~ntainars Of Gtnar sources) Unreact8'd or partially raaeled atuminum 
phosphide is aculety hazardou5.lmproperdlsposal of lhese prOdUCIs is a v!.alation offederat 
law. It Ihese products cannot be disposed of by ordinary lise or according to lhe inslructions 
thaI wllow, contact your slate pesticide or enviro.nmental control agency or Ihe hazardous 
waste representative altha naarest EPA regional offiCii! for guidance. 00 not contaminate 
water by disposal. 

Soma ~I and slale wasle disposal regulallons may vary Irom Ihe folloV.ing recommendations. 
Oisposw procedures should be reviewed with appropriate authorities IQ ensure compliance 
wllh looaJ ragu1aI1Gns. ~~.......(. 

FORSI'EClFIC IN$TRUOTIONSCONCERNlNG SPILLS AND LEAKS. REFER TO SECTION 11. 

C. DISPOSAL OF QUIK·FUME FOLLOWING A SPACE FUMIGATION 

1. General 

"properly exposed, Ihe residual dust remaining after a fumlgat10n will be a grayish while, 
spent. nonhazarOOus waste and will conlain only a small amotlnl of unraaeled aluminum 
phosphide; However, residual dusllrom incompiet&ly expos8'd aluminum phosphide (See: 
• Exposure Guide' on page 7 ollhla manuaL) will require spe.c:ial care. Conlin1'lment of llar:1i.Dl.lt 
spE3nt atuminum phosphide as I.n a closed co.nlainer or collecHoo and storage 0.1 large 
quantities olthe dusl may resull in a lire hazard. Small amounts of hydrOfJon phOSphide may 
be {ti .... ,eo oiliram the partially reacted alumlrwm phosphide. and conlinomont of lho {lila may 
resull,ln a flash. . 

2. .Oeactlvatlon anti Disposal 0' Qulk·Fuma Tablats and Pellets, 

II. Generat 

A C C E PTE"D 
Unless II canbe detarmined wilh certainly lhatlhe lablelsOfpaUots are spenl,they 
musl be held lor several days bayond Ille required exposure limo prior to 
disposal, orlhe wei method of deactivation must be usod.lltlle dusl retains any 
01 Us greenish coloii', Ihe wei meth~ is recammende<l. Exlension or tho 

tln('J'n fh<j! ForJl"'ro) In"~cflr>ido, 
Funt;j, J ~o. tlnd RfJ"_u":id le l.ct 
as orlie'1de~1. for lh", pOBth:id~ 
tegl' HJI"lrl t1nd~l 

f.~!~'~J~:? ~-9.ju9-l 
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'fumlgallon period is 'Ihe simplest meUKKI for funller deacllvaUon 01 "green" or 
pal1ially spont product prior 10 ultimate disposal. 

Dry Method 
In open areas. small amounts (up to 5 fl.asls) 01 residual dust may be disposed of 
on sile by bUfial or by spreading over the land surface away 110m Inhabited 
bull dings. Up to 31lasks of this residual dust (410 7Ibs.) may be collectedjn aooe 

.gallon buckel lor hOlding or disposaL Larger amounls ot residual dusl may be 
collectod In n porous cloth bag (burlap cottonl elc.) lor hoIdlog and/or Iransportation 

,10 a suitable disposal!sHe. Do not pul more lilan one hall case (7 Rasks oltablels 
ior 10 Basks 01 pellelS) 01 reSiitJual QustlO each bag, Always Iransport Ihese bags 
lin an open vohicle. CAUTION: Do nol us,a this method for dusltllat slill relalns 
ispme :of its onginal g.reenish oolor. Never cooflne, d/.s.pose 01 or store residual 
IduSI if) closed containers such as dumpslera. drums or plaslic ~ags. 

Spent residual dLtSt from pellets or tablets may be collectod and disposed of at 
:a-sanUmy Im"l(JliIl, approved pesticide Incinerator or other appmved $iles or by 
:olhor procodures approved by lederal. slate and local aU4horilios. 

,Do not dispose 01 duslln a loilel. 

Wet Molhod. 

'Fill an appropriale sized molal container 2/3 full with waler. For each gallon of 
water add 1/4 oup of low Budsiog detergenl or surlactant Use no less than 10 
gallons 01 walorldeterQent solution 1m each case 01 s-penl malerial. Slowly pour 
Ihe-dusllnlo tho container as'lhe water Is sUrred. Wear appropriate respiratory 
proJection. DO NOT COVEA THE CONTAINER AT ANY TIME:. IF THE 
CONTAINER IS COVE:RED, THE PHOSPHINE BEING GENERATED WILL BE: 
,CONFINED AND MAY DECOMPOSE EXPLOSIVELY. This must btl done 
outdoors or in front of an adequate fan thaI exhausts immedlalely Gutsida. 

Dispose ofth.f.J wator/dusl mixture (slurry) (wilh orwitiloot preliminary pouring oul 
of exoess wat or) in a sanital)' landfill Of GthersuHable burial slta approved by local 
authorities. Where permissible, the SlUrry may' be poure<J 04.11 on the ground. The 
waler from Ihe slurry may 1>e evaporated prwrto disposal. Afterbelng he/-d 10136 
·hoors. it may be poured Inlo a sanilary sewer ~f approved by local authorities. 

d. Disposal of Empty FIa.skS 

MQlhod Doe- Triple rinse flasks and stoppers with water:Then offerlorrecydlng 
OJ recondilionil19. or pl1nCl.ure and dispose of Ihem in a sanllary landflU o/othor 
,approved site or by other proce<lures appt'OVGd by stale arKJ local authorities. The 
water from the rinsale may be,evaporated pliotlo disposal. Dispose of rlnsate or 
msate residue in a $Milary landfill or by other approve<J procedures. Sma.n: 
quanllUes can be pOur&(! oul on the gfGund. 

~ "AMerb~irrg~':trd lor 36 !)ours the rinsate may be poured Into a sanllal)' sower If 
: " : :app.;GJed by lb<:al aUlhorities., ' 
" ~ "... .. .. 

. .'. .,: .. ::., . :.:.:.,;.:: .. ··"'!b4lt 

NOTE: It is permlssibte 10 tighten lids back In place on tM triple rinsed or raaelod 
empty ftasks, place them in the original earlon and shIp Ihem back 10 the 
dislributor. They are not hazardous waste, Contact your distributor for information 
and approval. : 

O. DEACTIVATION AND DISPOSAL OF aUIK·FUME BAGS 

.: 1. General 

, Unloss it can be detEN'mined with cerlainly Ihalthe bags are spent. they musi be deactivated 
;'[ as described below prIor 10 disposal. 

"All the methods below may be ~ed for deaclivaling \Jsed or unusod Quik'Fjume Bags; 
regardless 0' the extent to which the aluminum: ~psphKle has been consumed [n Ihe 
prodlJC!lon of hydrogen phosphide. , . 

, 2. Ory Deactivation 

Gollect bags. and place lham il\lo a seOOle, ventilated hotding container. Store tile bags until 
they are spent. Ills r&eanv'nendll<llhal tJ(Iused or partially spen! bags be sp.road oul on the 

. ground in a secure open area away lrom occupied buildings to be deaclivaled by OItmospheric 
, molsture. Care should be laken so Ihal they are not carried away by the wind, Prior to' linat 

disposal. bags may be spread out In a single layer on the ground or concrele and coverod wilil 
several inches 01 sand OrMlllhey are spent, Bagslhal have oot been exposedlorthe minimum 
times specilJed In the exposure guide on page 7 shol1lld nol be covered with sand. D"I 
deactivation is the recommsnOOd procedure lor unused or partially spent bags. II in dol./bl 
coocerni~ whether lhe bags are spenl. contact your Ouik-Fuma dislributor., 

Ignillon can occur if large numbers of incompletely reacte<l Dags are contacled by liquid waler, 
This can occur in open or perforaled stOfage containers. There:fore, such storago shoufd 00 
oul 01 doors in a,retalivoly Isolated area. prolected from rain. ' 

3. Wet Dea.ctlvallon - Method One 

, Fi!I an appfGpriale sized conlainerwith water a lew inches from the lop. Submerge Intact bags 
for 36 hours. A metal,grid works well 10 keep bags submerged. 00 not cover cOC'llalnor. Wear 
appropriate resplralO:ry plot&e\lOn. This must 00 done outdoors or in lront of an adequate fan 
tilal exhauSis o'utslde. The water may be disposed of in a storm sewer, sanitary sewer or by 
pouring ,it out on the ground. ' 

4, Wet DeacUvatioll- Method Two 

Fill an approptiate sized melal container 213 full with waler. Fot each gallon of water, add 
1/4 cup of low sudsing detergent Of s\Jrlaclanl. Use no lesslhan 1 gallon 01 waler/delrugent 
solution lor 60 bags.Op,en each bag and dlJlllP tile contents inlo Iha container as the waler 
is stlrrlKl. Wear apPfopriale respiratory protectlOll. DO NOT COVi:R THE CONTAINER AT 
ANY TIME. IF THE CONTAINER IS COVERED. THE PHOSPHINE BEING GENERATED 
WilL BE CONFINED ANO MAY DECOMPOSE EXPlOSIVEL V. This must be done outdoors 
or In fronl of an adequ~le fan thai 8xhausls Immediately outside. : . ' 

5. DIsposel PrOCedUl" " " '" 'MetX'd I,'Yr\:qemove lids and place empty fJaska In a secure location outdoors, 
or In slruclu/O lJ.eing fumigated unlil residue In flasks is reacled. Puncture and 
dispose or them in a sanlla"llandliW or other approved sile m by oiller proce-dures 
approved by slal~ ~~d I~~~aut~ties. 

In open areas, small amounts (up 10 1.0 kg) of the spent bag~ may be dispPsscj 01 ,on site by 
burial 01 the bags or by oponing the bags and spreading the dusl over the land surface away 

. _-.. flom Inhabi,led buildings. 
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Spanl bags may also be collected ancIf"$posed of al a sanitary landfill, approved pesllcJde 
iocioeralor or oLhor approved silas or by olher proceoores lIpproved by federal, slale andlocal 
authorities. 

Do nol dispose of dual ill a loitel. 

DiS-pose ollha waler/dust ml:dlNa (slUIIY) (with Of wHhoul preliminary pouring out of excess 
waler) in a siUlfiary landfill or olhersuilable burial Slla approved by local aulllOtines. The waler 
Irom Ihe slurry may be evaporale<l prior 10 disPQsal. Where permissible, lhe slurI)' may be 
poured 001 onlhe ground. After being herd for 36 hours n may be pouted into a sanitary sewer 
If approved by Ipeal aU~lO/llleS, 

Never confine partiaU{spenl bags' Of &lorry In olO$ed conlainers sudl as closed drums Of 
plasUe bags. : 

B. Df'poII' of Empty Oulk·F1'uml BI9 Contalntr. 

Dispose 01000laln915 in a sanitary landfill 01 by olher approved slala or local proe&dures. They 
need not be ~nsed. 

SECTION 11 

SPILL AND LEAK PROCEOURES 

A. GENERAL 

A $/XII, oll'\.Or than lncidonlallo application or normal hanc:Uing orpunctuted oorrtain&lS can produce 
high lovels of gas, and there lore, allending personnel must wear an SCBAor its eqlivalenl When 
the concentration of hydr0<}9n phosphide gas is unknown. \I the concentration Is knoi\lll, other: 

.NIOSHfMSHA approved respiratoq pcoteclion can be wom. Wear dly gloves made of conon or 
other material when contact with Ihe powde~ed formulation, peHetsorlablels, is likely. 

B, DAMAGE TO FIBERBOARD CASE' 

Ch&ck melal COOIalners, If \.hey are damagOd, hands as 00&cribed bebw.lfthey are mdam-aged 
ralumlhemto,car~bOardcar1onsorothersunablepackagiOgYA1ich~esw!thDOTr&gulaUons.. 

C. LEAKING PRODUCT CONTAINeR PROCEDURES 

If contamers have been punctured or damaged caUsIDg a leak, Ihe product may be 
Immediately used, the conlainers may be lemporarily repaired wilh aluminum tape, Ihe 
fumigant may be Irans/erred Irom Ihe damaged containers 10 $Ound metal containers which 
:shOuld be sealed and properly labeled as aluminum phosp/lkle. or it may be deaClivaloo and 
disposed. See pages 27-30 01 'this manual ;Ior dGaclivallon and disposal procedUles, 
TransporJthe damaged' containers to an area ,suitable forpesUckla slorage lor mspeclion, 
FUlthor !. '\S\{:.Iclioos.anc r,J,~?mmendatiOJ1s may,be oblaine<l. if required,from your distributor. 

Handle 3mCly, ::Ia·n:a9~6nlafners as described in conlaiMr disposal sectiOns. 

O. SPILL PRO(;ED'tlHk:.S 

1. General 

Do 001 ftustpspt;;ag.J d&NIl drain :l'ilh ';a:al-. DO NOT US9 waler at anytime to Clean op a s¢11. 
,,!lIt~r i('l~com~.! wi~n !,leeoe.clad ~tumjnu~ ~phKI,e wi.D rapidly accelerate Ihe pmduclion of 
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hydrogen phosphide gas:and coold cauSe' spontaneous Ignition of the gas, tf the spill is only 
a lew minuteS ok! and is not conlamlnated by other materials, collect the splllage and place 
i1 bfl{:k in.\o Ihe original or olner soond melal coolainer and lighlly 6eal Soal p1JO.Ctures wilh 
/011 lal>o. II possible, uso Immodialely. CAUTION: AN IGNITiON MAY OCCUR WHEN THEse 
CONTAINERS ARts REOPENeD. 

2. Qulk·Fuma Bags 

Since tha formulation is placed In small. tough bags, a spill will 00 eilher bags or a small 
quantity 0.1 powder spiUed Irom a punctured bag. Consequenlly, spills are not likely 10 
conslitute a Irequent prOb{.am. • 

If the spill is mrus than a lew mintJles old or has bosen conlamlnaled with waler. gath~r II up: 
and place nlnto an open lop can and deactivate it immediately. 

II on·,lle deaclivatlon II nOII.allbl' t In •• e OPIM conll!llrullfllhOuld b.lr~nspol1lid In Opli/l 
vehicles to a suUable area away ~rom occupIed buikllngs. Wei or dry deactivation may lhen 
be carried 001. • 

3. QUIK~FUME TABLETS AND PELLETS 

If Ihe splIled material is co~amInaled or has begun 10 visibly dO(;ompose. gather it up and 
place It Into open top, perforated galk»l cans and process 'it immediately. 

Do not add mote than aOOUI one flask (210 3 lbs.) 01 spilled maleriatlo lhe buckeLl1 on·site 
deactivalion Is not fiUlsible. these open conlainer6 should be quickly transported in open 
vehicles to a suitable area away from occupied building:s. Prolecl from ralnlah bul do not seal 
or cover cans. Wei Of dry deactivation may then be carried oUi as described In tho secbion 
immedialely OOIow. 

E. DEACTlVATlONANDD1SPO$AlOFUNREACTEOTABLETS,PELLETSANO:SAGS 

1. Wet Method 

Transpol1 melerlal by hand or In open veh~les 10 open air away 110m occlJPled structures. Fill· 
a drum 213 full with waler. 

Add 1/4 cup oJ low sudslng detergenl or surfaclant In each gal/on of waler. Each flask of tabJels 
or pellels o.r the contents of 45 bags shOliId be mixed with no less lhan 1 gallon 01 'walerl 
detergent soluli()(l. Slowly pour Ihe malerial into the walet as ills sjirred. After 5 flasks or the 
contenl6 of 200 bags have been added 10 a 55 gallon drum of waler. wail unlrt bubbllng'is very 
slow belars proceeding to add 5 more "asks or2oo bags. Repeal this proced\Jro Unli1lhe limil 
is reached, Concenlrallon readings should be laken 10 ensure thai inhalation exposure does 
nol exceed the prescribed limlts. qlir occasionally thereafter lor al IQast 36 hours. 
Wear appropriate respiralory prollllc1ion. 00 NOT COVER THE CONTAINER. IF ,HE 
CONT "1INER. IS COVERED, THE HYDROGEN PHQSPHiDE BEING GENERATeD WILL BE 
CONFINED AND WILL DECOMPOSE EXPLOSIVELY. The wet melhoc! 0-1 deacUvalion is the 
method (If choice for quantities in excess of 5 flasks (10 10 15 po1.Jllds). 1\ is safe 10 dispose 
ollhis slurry. . 

Disposo off the resulting deactivated slurry, with orwithoul preliminary pouring out 01 excess 
water, at a landfill or o-Ih&r suitable burial sile approved by weal aulhoritios. The waler from 
the slurry may be evaporaled prior 10 disposal. Where p.ermissibfe,lhis sluuy may be poured 
into a sanllal:)' $Gmr or (loU! onto lhe ground. 

CCEPTED 31 

Und'~l tbu' Yedoml Lr>:"~d)..-:.i,IO. 
f\m:':I.~hioJ, u·.J n.,d· .... ; i.:'iJol Act, • 
as 0 .1\.\~!) iod. iOI the p<lst1.l.:ld e. 
r.~gL:~~;~d uncleJ ,. 
EPA R'o~ No. S92c"-/ _ i-J._ ~ 
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