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RESTRICTED USE PESTICIDE 

DUE TO ACUTE INHALATiON TOXICITY OF HIGHLY TOXIC PHOSPHINE GAS 
For reta"11 sale to and usa only by cerlillod appl~tors lor those uses coverod by 
Ihe applicator's cortilicalion or persons Irained In accordance with tho applicator's 
manual working under Ihe direcl supervision and in the physical presence 01 Iho 
cc:1ificd app1i~lor. PhY$iCJI prc~cncc mean:> en :;ilc .or on prcmi!;eG. RCiid 'JOd foUow 
the label and Ihe applicator's manual ..... hich contains complete inSlluctions for sale 
use 01 Ihis pesticide. 

APPLICATOR'S MANUAL· . 

QUII<~FUME 
Tablets, Pellets and Bags 

Aluminum Phoaphid" Fumigant 
A fumigant lor uso againsllisled Insects which infest listed raw agricultural 

commodities, 5pec;(iBd processed foods and animalleoos 
Active logre.dienl~ Aluminum Phosphide ............................................ ,., .............. 60.0"/0 
Inert Ingledlents ...........•... , ............................................................. " ................. 40.0"/D 
PRECAUTION AL USUAAIO: Si uslad no lee ingles no use esle produclo 
hasla que la eliqueta se 10 haya sido exphcado ampliamente. 

. ~ KEEP OUT OF REACH OF CHILDREN , 
·X. DANGER/PELIGRO·POISON X 

PRACTICAL TREATMENT STATEMENT 
SYMPTOMS 01 ove,s_po$Ule to phosphIne aile headache, dizziness, Ilause.a, diHicuU breathing, 
v-omltinQ lind dlilHhea. III all cases 01 overexposure, gal immediale medical alioolioC'l. Ta):.e the 
vicllm 1-0 I doclo. Of emergency Irealmea'lt laclllty. 
IIlhe ga$lrom alum1rwm phQsphide Is INHALED: Move e)(J)O$6'd pe.1"$Of1 to Ife-sh ail. Keap parson 
warm and make sure person can breathe freel)'. II bfealhing has stopped. give arliliclal rasplratlon 
by moulh-!o·moolh 01 o\hel maens 01 resijS-Cllalion. Do ~ give anylhing by mouth 10 an uncon· 
scious person. 

II aluminum phosphk1e powOar. granules,lablets Of pan~s lire SWALLOWED; Drink Of adrnitlis!Qf 
01'1-&1 Of two glasses 01 water alld induce vomiting by louching back oIlhroal wilh linger, or iI avaWabla. 
S)'fUp of ipecac. Do 001 give /iIlYlhing by mouih If 'IleUm is unconscious Of not alert. 

U powder, granules, lablels Of pellels 01 aluminum phosphld&get OIl SKIN: Brush mllterial on clolMs 
and $-hoes in a weU venlUaled aros. Allow clo1hes 10 aarala In a yenlllaled oraa. plior 10 laundering. 
Wash conlarr.:nlltA ba/O lkir \'1['oughly with soap aOO wa.le' 

T'fY1~ 

. II in EYES: F"!~t> wiJl"t ,,'pnly Gf .... alar. GellTlEl-dical aUanlioo immeckalely. 

ManulaCIU,"'" lor: ItrlE~1'A CORPORATION 
990 Highland Drive. Suita 110~T, Solana Beach. California 92075 USA 
Phone; (619) 792,5665 Fax, (619) 792·8576 
EPA F.()~islraliof. Nos. C9~09·1. S1~9 2 r1d 59209-3 
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THIS PRODUCT IS ACCOMPANIED BY AN APPROVED LABEL AND APPLICATOR'S 
MANUAL. READ AND UJoKJERSTANO THE ENTIRE LABELING AND.MANUAL. ALL 
PARTS OF THE LABELING AND MANUAL ARE EOUALLY IMPORTANT, FOR SAFE 
ANQ EFFECTIVE USE OF THIS PRODUCT CONTACT 

INVENTA CORPORATION 
.99D Highland PrIve, Sulta 110·T 

SohmR ReAch, CAIIIQrnia 9'2075 USA .. 
IF YOU HAVE ANY QUESTIONS REGARDING THIS LABELING OR MANUAL OR DO 
NOT UNDERSTAND ANY PART OF THIS LABELING OR MANUAL. REFER TO THE 
APPLICATOR'S MANUAL rOR DETAILED PRECAUTlotJS, nECOMMr:.NDATIOt~S, 
AND DIRECTIONS FOR USE. 

STATEMENT OF WARRANTY 
Manufac-lurer warranls Ihat Ihe product conforms t6 its chem)cal description and when 
used according 10 label directions under fI.Ormal coodilions of use, it is reasonably fit f'Of 
the purposes slaled. Seller makes no other warranty. either express-od or implied. and 
buyer assumes all risk shouk::llile product be used contrary 10 label irJ&lruCIiOOtL 

TABt:E OF CONTENTS 

'1. INTRODUCTION AND SAFETY RECPMMENDAT,IONS SUMMARY 

2. PRECAUTIONARY STATEMENTS 
A. Hazatds to Humans and Domostic Animals 
B, Praclical Treatment Statement 
C. Noto to Physician 
D. Physical and 9hemlcal Hazards 

3. D1RECTlONS FOR USE 
A. General 
B. Elilcacy 
C; Exposure Conditions 
0; Commodities Which May Be Fumigaled wilh Quik·Fume 
E, Recommended Dosages 
F. Application Proc:eduras 

4. AERATION OF FUMIGATED COMMODITIES 
A. Foods and Feeds 
B. Tobaccr;J 

5. PLACARDING OF FUMIGATED AREAS 

6. PROTECTIVE CLOTHING 

7. APPLICATOR AND WORK.ER EXPOSURE 

•. STORAGE INSTRUCTIONS 

9. DISPOSAL INSTRUCTIONS 
A. General Disposal Statements 
B: Directions For Disposal Of Residual Dust From Quik·Fume 
C. Directions For Deactivation Of Residual Dusl From Quik-Fume 

10. SPILL AND LEAK PROCEDURES 
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SECTION 1" 

. INTRODUCTION 

OLik·Fuma funlgantl are uno 10 prO!&CI'lored commodities from damage by InnC1& and lor l 
control of burrOWIng paSis. Fumigalion of &-Iored prodtlds with auik.Fume in the mBl'llWf 
preSCIibed tn the lab&Ung 1'1Oe& nrn cOlllaminalQ the slored commodity. Quik.Fume and olMr 
aluminum phosphide fumigants 8re acted upon by alJoos.pheri() moimura to produce phos. 
phIne (PH" hydr09i:1n phosphide) gas. Ouik·Fume Ta~els. PeHels and Bags con!ain 
aluminum phosphide {AIP).a.s their active ingredient and willliberale phosphine via the 
following chemical teactmn: 

AlP + :.lHp _.> AI(OH),.+ PH, 

~3 

Phosphine gas is highly loxic 10 In$C1S, butrOWil'lg pallia. humans and other tOlJ1'\.S of anima./ 
life. In addiUon 10 its loJUc proper1I.es. this gas will corrode e&rlain malals and may'ignitE! 
spontaneously In ail at concenlralions above its lower flammable limit 01 1.8%. (VN). These 
hauw'ds wiN be described In'greaterdetaillater in this manual. Ouik.Fume Ta.tl'ets & PeUels 
also COJIllains ammonium carbamate which HOOralas ammonIa and carbon dioxide I .' 
as follows: . . 

f'*i,c~ .. -:> 2NH, + co, . 
Thesa gaset lUa eSSQnllally nonflammable and act as lnerling agent6 to reduce fire hazards. 
The ammbnla gas al~ serves as a warning agent. . 

OW;·FI.m8 is prepared in (hces forma; tablets, peUIilS sod bags. The rounded tabl,als weigh 
approKimately 3 gr8fl'!$ and reluss 1 gram 01 phosphine gas. Thoy are &bot.rt 16.5 mm In 
diamet91 and are bulk packaged In reseaJa.b/.e alumirnxn Ha$ks containing 100 or sao Iablets 
each. The pallets weigh approximaleJy 0.6 gram and rel,ease 0.2 gr8!11 -of pOOsphina gas. 
They are about 9,5 rnrn In diamat&r and are packagedill res.ealable Hasks containing abOlA 1660 
pelats. The bags contain 34 grams each and retease 11 grarJl$ of phosphine gas, They are 
packagad In me-tal containers of $ix,len oran.hundred bags 10 the container. Otherpacka~ 
sizes may be available. The bags lUa Pac:kaOtd In an inert"e'llvirbnmenl. 

Upon exp08ure (0 air, Oulk·Fume Tablets, Petteta and 8ags bagS!) \0 re~ wUh elrnoapheric 
moIllur.lo prodlJCi IImIIi quanlllJea of phosph/M gas. ThI$ reactJOtIltarta ,Jollity. gratluaUy 
accelerate, aoolhan tapmJ off agalo as the aluminum phospN~ Is $pent. Oulk.Ftma T abl~s 
and PeUets read sontewhal faslerlharl do the ~5. The rales of decomposition of lhe tablels, 
peJlsts and bags vary, depending upon ~ moistura and lemparalure conditions. For 
example, when moisture and telllPS/a.lure of the lumigaled commodity are high, doecomposi. 
non of Qui,k·FLme may be complete in I&s.a than 3 days. Howeve.r. at IoWIDI ambienl 
temperatures and low rGIalive hlmklily levils, decompo~tion of Ouik·Fume may require 5 
days or more. After d&compo$iUon. CAiik·Fume leaves a gray·white powder compoud &most 
erbliTely of aluminum hydroxide and other approved lnerllngrooienls. " properly exposed. Ih-e 
spen! Qua(·FUITIEI \WJ normaKy CO!'tatn only a small aroounI of unreacted aluminum phosphide 
anc:t may be disposed of without hazard. PartI.aIJy span.! residue IlWIl incompletGly ellposed 
Quik·Fume wUI requIte apecla.\ cate. Pre-cautiona and instructions (0( further deactivalioo and 
disposal will bi given laler In the applicator's maoual. 

Qu&·FIMM PeMlt&. Tablets and Bags are suppli&d 10 gaslight containers and their shall me. 
Is UllIimlted as long as the packaging remains Inlacl. Ooce opened lor fumigation. the basks 
oltabfe.ls and peUels may be tighUy resealed and SfOfed for future use. The OtJik·Fuma 8ag's 
confain&r carmi be resealed ~or ruMe use. Sto.rage anct handling inslruc'Uons will be given 
in delaillaler '" the appticalots manual. 
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SAFETY RECOMMENDATION SUMMARY 

1. Carefl,llly read Ihe latJ.allng and 'oll{lw inslruclions. 

· 2. Never fumigate alone from InsWe Ihe slorage strUdure. 

3. Person eupervisll19 musl be a certified fumigator. and the personnel assisting musfbe 
!rained ill the \Jse 01 aluminum phosphide. Never alklwUllinstrucled pirSOMellohandle 
al~num phosphide. 

4. Approved respiratory pr04eclion musl be avaitable lot the fumigation of structures from 
within. 

· S. WeBr dry gloves of collon Of olMr materials if conlac1 with Oujk:Fume Tablels, P&llels 
or the pOwOOr from Bags is likely. Aerale us&d gloves and Dlher contaminated clothing 
in a welJ venlilaled area prior 10 laundering. Wash hands thoroughly atler using Quik. 
Fume. 

'-6. ~n fUJ11i.gant container In open alr only. Never open In.a ftammabta atmosphere. 

7. Do nol allow Ouik-Fume 10 conlacl waler or pile up. 

· 6. mspose 01 empty containers and spent residual dusl in a manner conslslenl wilh the 
label inslluctioflS. 

-.9. Post warning placards on fumigaled areas. 

10. Priorl0 lumlgalion. nOlily appropriale company employees. Provklelo Iooal:olliciats (lire 
daparlmenl. rOSClJB squad. police. alc.) on an annual basis. ralevan!"safety inlOfmalion 'w uso in tha evan! 01 an emergency 

11. : Phosphine fumiganls are n04 io be used 10f vocum lumigaUQOs. 

12. Ewpo$1JI8 10 pho&phina musl nol exceed the sighl hour TWA of 0.3 ppm dUring 
. ilIpplication or a celling'concenlraUon 01 0.3 ppm aNet appUcalion Is compleled. 

13, Fumigated areas must be aeraled 10 0.3 ppm phosphine or tess pdOf 10 reen.try by 
unprote-c:led workers.' . 

14. Firlished foods and leeds lhal tJave bean lurnlgaled wilhOuik-F(.II1lEI:mUSI be aerated fOf 
118 hours priG( 10 offering 10 Ihe end use consumer. 

IS; Trall$fer 01 a trealed commodity 10 anolher site witheM complete aeration is permlss/.Ns 
pro"';cJ.ed lhalllle new slorag.e silo is placarded if Ins phosphine cooc:emratioo Is above 
0.3 ppm. 

16. Keep COI1lainers 01 Qui,k·Fume UghUy closed except white removing product for 
applicatloo. 

17. Prolocl mr.llriJls cc l\Jinillg r )e1als such' as copjl(tr, silver"gold andlheir alloys andsails 
from COfrosjyt> ex,)Os,Jle II) p"osphine. 

16. Tablels, pellels arid bags musl 001 coma in coolacl with any PIocessed Jood. eXal~ thai 
Iablals sod pellals may be added direclfy 10 process.ed brewsfS rice. mall and COIn grils 
used in·tho O'Iarw''!cture 01 be-er. 
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19. 00 001 use aluminum phosphide conlainers "or any purpose otha.r than reqcling or 
reconditioning. • 

20. OSHA recommends pre.expos-we screening 01 employees to detect impaired pulmonary 
function. They {ecommend thai any employee d.eval-oping this condition be relerr8<l for 
medical examinalion. . 

SECTION 2 

PRECAUTIONARY STATEMENTS 

A. HAZARDS TO f1UMANS AND DOMESTIC ANIMALS 

DANGER: Aluminum phosphide powder, granuJas.labIGtJOfpaUets may be falal if swallowed. 
00 nol gel in By8S. on skin oron clothing. 00 nol eat, drink or smoke whU. hand~ng aluminum 

'. phosphide fumigants. If a sealed conlalner is opened or illhe malerial comes info conlae! with 
moisture, waler or acids, extremely IOkie phosphine gas'will be releas~d. 11 a garlic odor is 
detecled. reler to APPLICATOR AND WORKER EXPOSURE sect~ of the appJi.calor's 
manuailOf appropriale i"oonitotlng procedures. Pure phosphine gas is odorless; the odor is 
doo to a contaminant. Since an coor may not be dateCled under certain circumslances. Ihe 
absence of "B garlic odor does noI mean -that phosphlrHil gas is ab:sent. Observe proper 
applicatklrn, aeration, reentry and disposal Procedures spe-ciliad else.....tJere in Ihe laboling and 
in thIs manual 10 prevent overexposure. 

B. PAAcnCAL TREATMENT STATEUENT 

SYMPTOMS of overe~posure to phosphine are headache. dizziness, nausea, difficult 
breathmg. vomitling and diarrhea. In all cases 01 overellposure. get ImmedJale moocal 
allention. Take Ihe vicllm to a doClor or emergency heatmenl laClllly. 

II the gas from aJLIlllln,um phosphide Is INHALED: Move exposed Jl,en>on 10 Iresh air. Keop 
parsoo warm Md make sure PIM60ll can brealhe ~reety.1 f bt'eathing has stopped. give arlHlcial 
faspiraUon by mouth tomoulh or 04her means 01 resuscitalloo. 00 not give anythmg by moulh 
to an unconscious person. 

II allmirnm phosphide powdlilr, granules. taNtts 01' pilUsls are SWALLOWED: Drink or 
. adminislBf'ons Qf 1'011'0 glasses of water and Induce vomiting by louching back of throal with 
fingw, or if available, syrup of ipecac. Do not give anything by mOUlh U victim Is unconscious 
Of 1101 atert. 

If powder, granulas, tablats or peUs4s 01 alumlnum phO$pf\icf,e get on SKIN: Brush malerial off 
clei4lle-s and &Iwes m a weU ventilated area. Allow clothes to aerale In a venlilsled Bleill prio.r 
10. lalJlldering. Wash contaminated bare skin l~roughly 'tYilh S-Oap and watsr. 

II in EYES: Rush with pJenly 01 waler. Get medical allenlwn immedialafy. 

C. NOTE TO PHYSICIAN (We reCGmtnef'!d thai thl-s sectIon b4 given Ie tM, attendIng 
phy·'c(.an): 

Aluminum phosphtde gian·llIes, powder, ta~·e·ts or pelfalS reael wilh moistINe in Iha air, acids. 
and many other liquids 10. ref-ease phosphine 9,as. Mild 8itpOSIN6 bY'inhalalioo causes malaise. 
ringing 01 ears, laligue. nausea and pressure in Ihe chesl which is relieved by removal 10 
fifes-hair. 
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Modefate poisoning causes weakness, vomiting, ePigastric pain, chest pain, diarrhea and 
dyspnea. • . 

Severe poisoning may occur In a lew haUlS 10 ,",veral dayS, resulting in pulmonary edema ancl 
may klad to d.lulnes, cyano$is. unconsciousness and death. 

In lIuffioern quanlily, phosphine alteels the lJVer, kidneys, lungs, nervous system and 
circulato-ry system. Inhalallon can cause lung edema arMf hyperemia. Small perivas<:Ular braIn 
hemorrhag.al, and braIn edema. Ingestion can cause lung and brain symptoms, but damage 
10 the viscera is moUI common. PhOsphlne poisoning may result in (1) pI.imooary edema; (2) 
Iwer elevaled Serum GOT. LOH and alkaline phosphatase: reduced prolivornbin; hemorrhage 
anq laundice; and (3) .kIdney hemli\turia and anuria. Pathology is characteristic of hypoxia. 
Frequent exposure over a 'periocl 01 days or wetks may cause poisoning. Treatment is 
symptomalic. For 'urtMr Information, contact the nilional pot .. on control cen~r. 

0, PHYSICAL AND CHEUICAL HAZARDS 

Aluminum phosphide in labiels, p.eUels~ bags and partially spent du.st willteleasa phosphine 
gas II eKposed 10 rncNslure from Ihe air or II U comes Into conlacl with water. acids and many 
ott}8r liquids.' Piling ollablols, pellels or dust from Iheir;'ragmentalion may causa a 
lemporall.llo increase and (;Online the nillotiso of gas 80 Ihallgrntioll could O-CCUL 

HydfOQo8fl pIlosphl-da air rnb:tUlos at conceotretioos aboVe lhe lower lIemmall/a limilmay IgOIlo 
spon.laMously. Ignition of high concenlrations 01 hydr09M ptlosphlde can prodlJCe every 
ellBrQaIiC reaclion.· Explosions can occur under Illese conditions and may cause severe 
per60Hai Injury. Nover allow 1h.D....bulktuuJlUlVdrooen pbosphido 10 f!XC;fl~i'{JI 
corplOtraljoos Do nol coolllW spent ot partially spenl dusllrorn melal phosphide lumigams 
'liS lhe slow release 01 hydrogen phosphide from Ihls material may resutlllllOlmatioo of an 
explo-sive atmosphere. ' 

Always opefl conlainers of aluminum phosphide product&Oult»ors orlndOOrs III the presence 
01 mechanical venlilelion thaI vents Immediately outside, as under certain conditions, they 
may Hash upoo opening. When opening. point the COllla.!oer away Irom Ihe lace and body and 
slowly tucsan the cap, A1lhougJ1lhe charn:es for Hash are very remole, never opoo the 
container In a fJammable atmosphere. ThQse precautions will also reduce the app#Cator's 
tilliposu(e to phosphine gas. 

Pure ph.osphloe 9as 15 pracHcally ins~ublein waler and oils and Is slable al norrrlal fumfgalkN1 
lemp.eraIUfes. However. II may reacl With cer1ain metals and cause corrosiOn, espec.ialty al 
tligflar temperatures and (elativ~ humldj~ies. Metals 8uch.as copper, brass andolher copper 
alloYS, and precious metals IUGh as gold and silver are 8us.ceplible 10 corrosion by phospmna. 
Thus, small el&Clrjo molors, sl'1'lOke det&C\0I8, brass sprinkler head$, ball&fles and ballery 
chargor$, fork litts, temperature monitoring systems, eledrlcaJ switch gear. communication 
davices. compulers, calculators al}d olher electrical equi:pmenl should be protected or 
rornoved before fumigation. . 

p.hosphine g.JS \.i1I also :ea j i\~Ih certain melaUk; salts and therelore, sensitive items such 
as pho,to.grpr~ic lilm, l'ome ino,gani~ pigments. elc. should not be exposed 
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A. GENERAL 

SECTION 3 

DIRECTIONS FOR USE 

II is a violation of federal law to use this prodUelln a manner Inconsistent.with ils labe~ng. 

1. Quik·Fume Tablets. Pellets and Bags are RESTRICTED USE PS;STICioES due to \he 
acute InhalaUon toxicity 01 phosphine gas. These produets are tot rEHall &ale 10 and use 
only by cEtrtified applicators lor uses Covered by the appllcalor's certificalwn or persons 
trained 111 accordanq with Ihe manual. workingpnder the direct Sl.4>8fVision and in the 
physical presence 01 the applicator. Physical presence means 00 site or 00 the 
premises. Read and fQllow lile Jabe'l and the manual which contains complele 
InstnJCIions for the sale use 01 this peslicide. 

2. Oulk·Fume is a highly hazardous malerial and should be used only by ind/oviduals 
train.e<f in,its prop&r us~. Belote using. lead and follow the precaUlions and difEl'Ctions 
conlained mille Qtjik·Fume labet and in Ihe applicator's manual. 

Persons wor1<ln" ""'Ih Otuk·Fume shoO-uld boe kll<lw:iodgf:loWe (}! the hazards of Ihis 
chomlCQI tlnd trlllnt~d In fho uuo oll~"uir(lrllOllllhoIOry €ICjulrmunl UI\tlltu1uclOf cl(lvl(~J. 
emergency procedules and use ollhe lunuy<ml. 

Additional copias oltha appliCC'llor's marwal are availabla Irom: 

INVENTA CORPORATION 
&00 H~hI800 Ddve, sun. 110. T 

Solana Besch, CaUfornla 92075 USA 

3. At leaS1lwg pelSonS traioB<J in the use o-f aluminum phosphide must bo proseot CluliJ'lg 
fumigation of a slructure if enlry In(o the ,structure Is required lor "application 01 the 
fumlgant. Two trained perS0I'l8 must also be presenl du~ reentry Into fumigated Of 
partlilly aerated stlUctures. Only OOe lrained person is requireclto- b6 prasent whet\ 
CMk;.Fume is applleQ. from oufside the area to be Irealed. 

4. Ship holds. bar~s. coolainers on ships. railroad cars and container$ shipped piggy' 
, back by railway may be fumigated in transit, HOwever, trucks, vans.lrajlsrs and similar 

transport vehiCles catlIlOl b~ moved over public roads and highways unm 1hey are 
aa-ratOO and the warning placards re~oved. 

51 00 noI fumigale commod~les with Quik·Fume when .commodity temperature or the 
temperature to which aluminum phosphide IS exposed is below 4!VF we). 

6. The 8~e to be flJl11ig.aled must 'itst be inspeCl&d to determilw if iI can be made 
suffici.enUy gaslight. Trnm a plan should be developed 10 prGVide for &.ale and eillClent 
application 01 Jhs fumiganllO indude emergency lXocBdures elc., whore (eqlired. and 
10 decide how mooitGring shoukI be cOf'KlUCled 10 plevenl eICcossive exposures, 

7, Wear dry gloves ot CQUOO 01 other malerial while handlingOuik·Fume T aWets or Pelle-IS. 
Wash hands thOroughly aher USB. 

B. PhosphiM gas.may nash at concentrations above its flammabto limit. ThelefOfe, always 
open OtJik.FIJI!"' conlainers in, open air and never in a frammable atmosphere. This 
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pre-caUuon will 'nol only prevent harm in lha unlikely event 01 a I'lash but Will reduce lhe 
applicator's exposure 10 phosphine gas • 

9. Piling offablels, pellels or bags or addition of water 10 OtIik·Fume may speed up the 
reacUOIl, cause a temperature increase and/of conIIne the gas so thallgnilion could 
occur. 

II;). k. much as Is posstble. protect unused OUlk·F4MM trom excessive expQSjJre 10 
atmQS9heric moistUfB during apPticalHm and lidlily reseal the allJITlin.Wfl flask prior 10 
returning tablets or pellets 10 stora.ge. Quik·Fume Bag containers, once opened, cannot 
be resealed lor fUlure use. • 

, 1. PhosphlnB gas may u!ad. with certak\ metals and their salls,lo pfodLJce corrosion. 
Capper, Gappar alloys and precious melals such as Silvef and gokt are susceptible 10 
corrosion alld ilems containing these elements s.ho.uId be removed or prol&mecl prior 
10 fumigation with Ouik· Fume. . 

12. 00 nol a!klw Ouik·Fume ortts rBsiduai dust to come In contact with processed loods or 
Commodily packa!les inlended fo-r relailer5 elr:cepl that Outk.Fume Tablels, Pellets or 
Bags may be added direclly to processed brewers rice, rna" and com grilS used In the 
man\llactu~e cl beer. 

13, Respiralo/), prOl&elion approved for the concentration 10 wtlich the fumigator will be 
exposed musl be a..,ailable if Quik·Fuma Is 10 be applied from within IhQ slruclufe 10 be 
lurnlgeled. RespitetOf';' PfOIQctiQofl ne~ (\Oot be available lor uses such as ouldPOr 
appUc8tkln Ot addilion of lablets or pellels 10 automatic dispensing dBVices elo., if 
eXp08lKe above lhe Tt.. V's will not be Enlcournerod. A NIOSHlMSHAapproved, full· lace 
gas mask, phosphine canister combination may be used atievels up io 15 ppm. Above 
this WVQ\ 01 ~ situations ~here the phosphine CQ(lCentratioo is unknown a NIOSHi 
MSHA appmvad. self·contained breathing apparatus (SCBA~ or 'Is equi..,a1enl must be 
used. 

\ 11\. NOUly llpprGptlatG cQ(1'I.pany Qrroployeel! pflOrto fumigation. P(ovida to rocal omcials (fire 
deparlmenl, lescue squad, poIioe, ale.) on annual basis relevant sal·ely informatiOn lor 
usa in Ihe evenl of an emergency. 

B. EFfiCACY 

Oui\l.·F~ has been found eltocUvo 8g811151 the lollowing InS9'Cts and IMir preadult Slages 
(~gs, tarvae and pupae): 

almond mo4h 
angoumols grain moth 
Wan weevY 

bees 

cadella 
cereal leAf ~el1e 

cigareUe t>ellikt 
confused f.:lUr bet..I!.J 

dermos\id beelle 

dried ,",uit baell9 
drlOO frui! mot;1 

European grain moth 

.flat grain beel~ 
Iruilllie-s 
granary weevil 

greal&/" wax moth 

hairy fUflgll$ beeUe 

Hessian Hy 
Indian meal moth 

khapra beetle 
!,esser grain borer 
,T,a.!Zt.. \/t.avil 

Medileuanean flour moth 
pink tJoI.Iw<lrm 
raisinmolh 

red flour ooe!1e 

rlcew9'Elvil 

rusly grain boetla 
.saw-toothed .glain beetle 
spider beelle 

tobacco moth 

yellow meal worm 

~ ACCEPTED 

~ 

~ 

:rA-N 1:S--rf.l:7 
Unl"lllr th~ 'ra~IIIQI lnS!;!.,;fi\:ide. 
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AllllOUgh it Is poss.ible 10. achieve l~aI COOIrol 01 the listed inse~ pOSIS, this i61raQu9ruly not 
reaUzed in actual praclice. FaClorsaofltribuling lo'!{/ss than 100% conUDt are 'eaks, poor 'Jas 
distribulion, unfavourable exposure condilioos. elc. In addition. some Insocls are less 
susceptible 10 pho$.phlne lhan others. II maximum control is 10 be attained, extrema 
cate must be taken in sealing, Ihe higher dosa98s mUSI be used. exposure periodS musl be 
lengthened, propet applicalion pfOcedures followed and lernporaluro and humlr;1lly must be 
favourable. 

C. EXPOSURHONOIfiONS 

Too /.oUGWing comlltions l11ay' be used as a gwde In determining the Ill!DIIIlIJlDJllfloglh of UlEt 
exposure JlBrLoo attha indic.aled lemporalures: 

Temper.ture to 
which Fumigant or 
InMets are ;Expoaed 

below lI\o-.F (S·C) 
II\O··53"F (5-12-c, 
54··SSD F (12.15"C) 
SO"'68DF (16·20ee) 
abOve 6S-F (2o-C) 
abOYe 77"F (2S°C) 

Minimum Exposure Periods IOf Qulk'Fume 

Pellets 

. Do not ~umigata 
B days (192 houle) 
.. days 196110U(6) 
3 days 72 hours) 
2 days (40 Ilours) 

Tablet. 

Do not fumigate 
10'days (2OCO 110ul"$) 
5 days (120 hOuI$) 
11\ days (00 hours) 
3 days (72 hours) 

Bag .. 

Do nol fumigale 
14 days (336 hams) 
9 days (21600urs) 
6 days (144 oours) 
4 d.ys (96 hours) 
3 days (72 hours) 

The !eng thoflhe fLJmiga tiOnmus I be great enough 10 provide to r a dequa Ie C(}/'l trot 0 fthe ins act 
~lS whIcI1lnfest lhe commodily baing treeled. Additionally, the fumigaliori period shOtJld 00 
long enough 10 allow for more or less complete reaclion o.f Ouik .. Fume with 
moisture so that lillie or no unreacted aluminum phosphide remains. This wiU minImize 
phOsphine alr:posure during"'fuflher storago al)d/oi processlng olltla Irealed bulk commodity 
85 we;] as reduce hazardS In Ih.e disposal 01 par1iaUy spool aluminum phosphide produds 
remainlng altef space lumigatiOll$. Thoe plopElr lenglh 01 the IlJITIt.galioo poliOO will vary with 
ep:po.sure condilio.ls"since in gBllGIral, inseds Bre more diHiCliIllQ control at Io.wor lempera. 
lures and the rata 01 phosphine gas producllOn by Q\Jlk·F(JI'Oe IS less allower lompuralures 
and tmrrlldtuas. 

II shotJId be naiad thai the-fe is lillie to bi' gail\e-d by GXlending Ihe exposure period it ')le 
slluclure to be IlJI"I'IIgated has not be-encarelully 60aled Of if the distlibution 01 gas 15 poor and 
Inseds are not subjected lo.'lethai coocentralions 01 phosphine. Calf~lul $oalil)O is required 10 
eflSUfa that adeqlJa.le.gas levels are retained and proper af?Plicalion procedures musl be 

.. loIlowed 10 provide satisfactory dislr1butlon of phosphln.e oas. Some structure5 can only be 
treated when comp!etefy laJPe4; whlle oU19rs cannot be (Xoperly saaled by any means and 
sl101Jd nol be fLttnlgatad. Exposure limes must be lengthened to alloW'lor pone-Iration of gas 
Itvooghout tile commodity when hlmigant is 001 unironnly added to. Ille mass, '0( exall"lpfe by 
stNface application or shallow problng.lhis is parti.culany impor1anlln the I~galion 01 a bwk 
cornrnoOly conlained In large SIO.fages. Exposure limes neod nol be lenglhened if phosphine 
is being re-circl.llated in bulk storage. 

Remember, ,xp01lure period, In the lIbl. Ire mInimum pe.rlOds .nd may not be 
adequal. 10 Control .11 'Iored product put, under .11 condition, nor 
will they ahny. provide for tOlal rescllon of Qulk.Fum., particularly II 
temperature afld commodity molalure !eve-I .. or humidity lIIelow d,uring U)t lumIgatlon. 
A tempe-ralur. of 70"F and 11.5" .. grain m,oislur. (GO~ .. relative humldUy) provides 
exceUeol cond "lami forlumlg,atlon. At lower humldltl&i the Halitd el!pOIl u.re period, must 
be l.n<:re .... ed. 
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D. COMMODITIES WinCH MAYBE FUMIGATED WITH aUlK.FUNE 

Quik·Fl.Klle may bo usrKIlor Ihe lumigalion Githa lis.led raw agricuJlurai commodili.as, animal 
feed and leed ingllxiienls, processed foodS, lobacco and cer1ajn alMf nonfood items. 

1. Alw AgrlocuHurel Commodltl ... , An,Imll Feed and FHd ingredient. 

The listed comroodllas may be lumlgaled wilh Ouik·Fume. QuU(·Fuma Tab-leIS, PeDels and 
Sags may be added direclfy 10 animal feed. feed ingrediems and law agriQJ(il ural commodilies. 
For space IUlTWgatlons Quil!.·Fume Tablals & PellOIS may also beapphed mmolslula permeable 
envelopes or on 1('IYs or similar devioes. 

• almonds baIley' 
• animal teed and • ....neal 

feed ingredients • Jilbe.rts 
• miUel • ,lIower seed 
• soybeans • grass seed 
• sunflower seads • sorghum 
• Irillcals • Brazil nuls 
• vegalabl, se&dS • cashews 

2, PfOC'Utd ~ood. 

collee: beans 
com 
callonseed 
dales 
safHowar se&d 
sesame seed 
seed & pod vegelables 
walnulS 

• oals 

• peanuls 
• pecans 
• pistachio nu',s 
• popcorn 
• rapeseed 

(including ca~a)i 
• rice '.,.. 
• cocoa beans 

TIla listed processed foods may IJ.e fumigated with OtJIk·~ume. Undoer no conditions sha~ any 
procesiied lood corne In conlact wilh Owk·'Fume T ablels, Pellels, Ba~ or residual dust except 
Ihal Quik·Fume may 00 added direclly 10 processed brewer's rice, mall ~ corn grits for use 
In the manufacture of lJ.eer, ' 

• Process&d candy and sugar 
• ,Cereal nOotUS and bakery miKes 
• . Corea! ',oods (IncJuoding cookios, crackers, macaroni, noodles, pasta, prelzels, snaCk 

foods and spaghelli) 
Processeo cereals ~induding milled tractions and packaged cereals) 
Cheese and cheese by·products 

• ChocOla111! and chocolate producls (!iSSOfled chocolate. chocolate liquor. cocoa, cocoa 
powdoer, dark chocolata coaling and mIlk chocofate) 

• Processed coffee 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Corngrils 
Cured, dried and processed meal products and'ooe.d fish 
Dales and figs 
OriEKI eggs and egg york SOlids 
Dried milk, dried milk 'powder, nondairy cr;eamars, and nonfal dried milk 
Dried or de,hydral~d Irui1s (apples, date~, ligt, peaches, pears, prunes, raiSins and 
eullanas) 
Processed herbs' Spices', seasonings and condiments 
M~I 

Process&Cl nvls (al ..... onds, iipricot kernels'. BrazL! nuls, caShews, IJlberts, peanuts, 
pecans, p:sta-:mc mt1 anc v'alnuts) I' 

Processeo ('IB1$ (lOdvdioll Oillmea1) 
Rice (brewers rice, grits, enriCh~and polished rice and wikI r~e) 

• 
• 

Proc(tssed lea 't ' r'!1 
Soybean fioul and ri\iNed fractions ',--_---____ .• _--.. 

Ye,sl (ijidudi'19 rril11'1ry veast) ACe ·E P 1 £ D 
B 

• 
~ 

SAMI6"l'¥h 
Oncim Ih9 ferlatuJ tnll~r:tI,.j'IG. 
F'un~"i·:"i.'''J. all' 1 n"'i.'U'lli("1 3 /tet. 
05 QH\eor";J~1. I!)I I~t! PO!'lIl..!ide 
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3. Nonfood ComrnodlUH.locludlng Tobacco 

The lisled non'ood items rnay be lumigaled wilh QlJik,Fume, Tobacco end certain other GIIhe 
noolood commoditios should nol be contacted by tablets, pellels ot residual dust. 

• 

• 

• 

Processsd or unprocess&d collon, WOOl and other natural Ilbers or dolh 
Clothing 

Straw and hay 

FlJal1WfS 

Human halr, rl.lbberizOO hair. vLkanlzed hair; and mohair 
lealhef products, animal hid~s ana lurs 
Tobacco ' 

Wood. cut ,trees, wood Chips, and wood and bamboo products 
Paper and paper products 

Dried planls and Howers 
Seeds (including bui ncttlimlted tograin s.eOO, grass seed, omamon.tal herbaCe<lUS plan! 
s&ads and vegelable seed) 

E. RECOMMENbEO DOSAGES 

Phosphineia a mobile gas and wiU penelrate 10 all parts 01 the sIOfage slnolCluto. Thorefore, 
dosage musl be based upon Ihe lolal v(Mume oj Ihe space being Irealed and not on Ihe 
amount olcomfTlOdUyll contains. The same amountol Ouik·Fume Is required to treat a 30,000 
bushel silo whether it is amply o( luU of grain, UIlI.ass (he sOOaGe of 1he commodily is sealed 
oft by a tarpaulin. The 10Uowing dosage ranges are :recommended for bulk and spaco 
lumigations: 

Producl 
Bags 
Pellets 
Table1a 

Dosage GuJdellnee For Fumlgal10n With Qulk-Futnf 

per 1000 cu. it." 
2 . ~ 13 
100-725' 
20 ~ 145 

per l000,bu." 
2: - 16 
120 - &00 
25 ·180 

"Dosage range tOf dates. nuts and dri&d frt.lilsl.$ 20· 40 tablets, 100 - 200 pollels, 2· 4 bagsJ 
tOOO cu. II: 25· 50 la~e-ts, 125·250 pe-liels, 2.5·5 bags/tOp!) bu. 

These dosaGes are nGllo be exceeded. II is impOflanl to be aware lhat a shortened exposl.lre 
perlcd cannot be fully compensated for with an increased dosago of phosphine. The wid'e 
range 01 dosages lisled above Is required 10 handle Ihe variely 01 fumigation situations 
ellCOOIllered in praClice. Somewhat higher dO:Siilges are l,Jsually recommended under cooler, 
drier c:ondllions or where exposure periods are relatively short. Howev/ilr, Ihe major factor in 
selection of dosage Is the abU.lly of tlla slructure 10 hold phoosphine gas during lila fumigation, 
A good iUuslralfOll of this point is a comparison of Ihe low dosages required 10 Ileal modem. 
weIJ·se~ed warehOtlS&S with lhe higher dosage used lor poorly cooslruc1ed Iluildings thai 
canool be sealed adequa.lely. III cerlain o\hCtr fumigations, proper di&lriblJlion 01 lethal 
concentrations of gas becomes a vel)' impollanl factOf 1.n dose selectico. An example wfl.ere 
this may OCCtN is in the Irealmenl Gf grain slored in Hat slora'ge. PO<H'.gas dis'ribulion frequently 
resul1s when 'he fumiganl cannot be- uniformly add&d 10 !he gram, aod if musl be Irealed by 
surface application. 
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Atlhough iI'is permisSible 'to choose !-rom the lull range 01 dosages listed above, the loUO-WU'-.g 
• dosages are recommonded !Of' the varlGus types 01 "umigallons: 

Recommended Oulk-Fume Do-sager for Var£Dul Types 01 Fumigations 

Type 01 FumlgsUon Bags, Pellets Tablets 

1 .• Space 

2. 

MillS, warehouses olc. 2~611000 cu.fl. 
8agged commodlli.es 3-6111)00 eu.fI. 
Processed frulls &. nuts 2·41~OOO cu.l1-
Stored Tobacco 2·4/1000 eu.ft. 

aulk StorM COr)lfllOdiliss 
Vertical slruage 3-611000 cu.t!. 

4·7/1'000 bu. 
Ta('l$,;s 4·7/1000 cu. ft. 

5·811000 bu.' 
Flat 610rag8$ 5.1311000 cu.l1. 

6-1611000 bu. 
, Farm hins 6·13/1000 cu.h. 

8·16/1000 bu. 
Sinker & larp&d 3·6/1000 cu.fI. 
gro.Utld'slorages 4:8,0000 bu. 
Railcars 3·611.000 cu.fI, 

4·7I100Q bu. 
Bargas 3·7/1000 cu.II, 

4·9/1000 bu. 
Shlp hOlrJs 3·6hooo 'cu.fl. 

4·711000 bu. 

100·300/1000 cu,ft. 20·60/1000 cu.tt. 
150-50011000 cu.fI, 30·6011 000 cu.ft. 
I OO·2OC.O'1000 cu.lI. 20·4011'000 cu.lt: 
1()().2OOIl 000 cu. fl .• 20·40/1000 cu.ft, 

150-30011000 cu.fI. 30-6011000 tcu.1l. 
200·37511000 bu. 40-7511000 bu. 
150·35011000 cu.t\. 30-7011000, cu.fl. 
200-45011000 bu. 40-9011000 'bu. 
250-72511000 cu.ft. 50·145/1000 cu.ft. 
300·90011000 bu. 60·18011000 bu. 
350·72511000 cu.fI. 70·14511000 cu.ft. 
450·90011000 bu. 90·18011000 bu. 
150-40011000 cu.t\. 30-8OI1ooo! cu.ft. 
200·50011000 bu. 4()'lOO1I000 bu. 
lSO·32511000cu.ft. 30·6511000 ,cu.U. 
200·40011000 bu. 4()'6OI1,OOO bu. 
150·400/1000 cu.h. 30-8011000 cu.lI. 
~OO·5OOI1000 bu. 40·10011000 bu. 
150·33011000 cu.fI. 3O·66110CJ0Q cu.U. 
200·:)7511000 bu. <40·7511000 bu. 

Higher dosages are rccommoodcd in slmClures thaI are loose conslruc:lioon and In Ihe 
lumigalkln 01 bulk sl()led coll'lmCKlilies In which dillusion will be 'slowed and resutl in poor 
dislribution of phoSphine gas. 

F. APPUCATION PROCEDURES 

I. General Sialemani 

Regardless ollhe Iype of storage 10 be Ireated,loots are several important facto-rs common 
10 all applicalkln procedl.lres. A nUfl\oor ollhesa points havubliten covered in other welions 
of Ihe applicator'S menual bul are listed again in Uw ,'oUowing 'or compleleness. 

a. A plan sllould be devised for aPtN/calion, ae-ralion alld disposal ollha fumigant 
10 keep el a mlnlml.lm any exposure to phosphine. See lhoe requirements in Ihe 
APPIJCATqn AND WORKER EXPOSURE section Gf UlEI applicator's manual. 

b. Ouik·fume " ablels, ponols or Bags shookJ be applied 10 provide effective gas 
.cy ::-;'l/at' OiS throl'ghoUl Ihe SIOfage. When Ouik·Fome is 001 applied Uflilormly 
1& a Dul" ct-mmc.Ji.y ('surface app.JicatiQfJ In a /fal slorage or Ghip hold for 
ox;>mpIOJ, ~,,:pOf"tJrf' limes should be lenglhened 10 allow f()l penelralioo 01 gas 
IhroughoulJIla slcrage. 

, 

c, The storage structure shotJd be $8aJed 10 mainlein a suilabla gas cOflcentralion 
over 1t.1l lime period rel.jl.,rud l..r (;.I,rurol of insect pesls. 

10 ACCEPTED 

, 
~ 

-SM IS" 1<1'17 
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d . 

e. 

f., 

g. 

J 

Ideally, exposure periods $.IlOl,Iid be Ioog a(l1}ugh to provide lor adequate contr~ 
01 insect peSls and also IOOre or 'leSS ~elely reacllhe fO/rugan!. . 
PiUng ollabl,els, pellels or bags. whethoer applied 10 a bulk commodily or to!' space 
lumigalloo, may prevent comp/ele breakQown ollhe proouCI by limiting lIS access 
to moiSI ail. This can result ill decreased efficacy as a resull 01 poor gas release 
and may leave an aClive residual lor disposal which conlains considerable 
amounts of unreacled aluminum phosphido. Piling 01 product may also resull in 
Increased hazard of tira partlcularlv II coalacted by water. 

Contact with waler should be carefully avoided when applying Ouj).;·Fl.lme for 
Ireatmenl of bulk COOlmodlties or space. 

A1umin~m phOsphide fumigants should nol be applied 10 conhned spaces where 
the COflcsnlration of phosphine may build up 10 axceed ils lower Hammable lirm!. 

h. Observe Ihe p1e<:aulionary and safety statements mentiooed in lhe applicator'S 
manual. 

NOTE: Tha IGlfowing instructiOns are inlend.ad to provide genoral guide.lioos lor l)'picat 
fumigations. These inslruclions are nol intended 10 cover every type of siluatiOflrKN' are they 
me.ant 10 be raslrictive. OIMr procedl.lres may be used it they are safe, etleclive and 
coosislenl wilh the properlle$ 01 aluminum phosphide produdS. 

2. Fumlgallons 01 Farm Bin •. 

l;ea.kage Is lhe singte most Imporlanl cal.lseof fallu{e in the Irealment of larm rslOlages, Since 
Ihese storages are often small, they usually have a higher leakage area in propollion to their 
capacity. Morst wooden storage structures are $0 porous lhalthey cannol be successfulty 
lumigaled unless they are ~ele[y larped. Do not fumigate storages which Will be enlered 
by lumans or animats prior to aeraliorl. Do nol lumigate areas, whk:h /louse sensitive 
equipment conlaining copper or olher metats Ukely 10 be corroded by phosphine gas. (See 
Physical and Chemical Hazards section in thls man.ual.) 

All vents and aeration ducts musl 00 tighlly seatoo USing .. mil polyethylene sheellng or itS 
equivalent. The plastic musl be sea/.ed diredty to the melal with tape or other adhesiye.1I is nol 
sut/Kienl to "cinch up·lh.e plastic as wilh a belt. The surface of the grain may be covered with 
plastic Sh&eUng aher Quik·Fome has b&&n applied. Tarping of the grain surlace will greatly 
reduce t.eakage. Othersealing lechniques are racornmendad, I.e. closure of all large craCks wilh 
caulking, fOam insulalion or oUler sealant Sealing Ihese cracks will greally reduce Ihe required 
dosaoe. T we mil OIlhicket pfasliq can be used lor larp/ng lhe grain surface; however ,Ihut plaslic 
used on the oulside of the bin shOtJkl be alleasl4 mils. When an enlire SlruchNe is tarpad.the 
plastic must be al least 6 mils lhiCk 10 prevelll excessiye tearing ~wing the fumigatioo. 

Probing Iablets or pell-ets illto the grain ~ass IS a recommendeod method 01 application. Probe 
insertions mould be scal1erad eveny oyer Ills Sl.lnace. Arigid pipe, abolJI5to 7 feet loog and 
1 '1,lnch diasraeter can be used. In Ulis evenl. use aboul 20-50 lablets at 100·250 pullels pot 
probe. rhe fumigan\ls gracJualJy released mto the probe as il is wilhdrawn lrom Ihe graUl. 
Releasing all the fumigant into Ihe plebe al OIlCe may relatd lila production 01 hydrooen 
p.hos.phida and might cause an ig..wtion 01 gas trapped j.n Ihe clump of lablels 01' pellels. Tho 
lNlilormspreading 01 a lar'ge por1ioll of Ihe Il.NT)Igant in floor level aeralion duels in combination 
wiln la.ping tlla QII"airl surface is a prelerrad m~hoQ of treatment. Bo sure Iha Insidj) 01 tho 
aGlaUon duct is dry before adding Ihe fumigant. This msthod should 001 be used il il is ~kely 
or suspected thai the grain immediatety surrounding Ihe aeration duel Is ·caked' orOlherwise 
In such a condition as 10 hinder phosphine penelralion Into tho grain mass. Addilion of Quik· 
Furnp 10 waler In an aeralion duct can cause a fJra. Seallhe aeration fan as oosCribed al:iovo 
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Po'.' fumigation warning sillns on entranc •• IG tilt bin and rtfar lhe'ladd9r. 

II monitoring equipment is nol available, an apptove-dcanister respiralormusl be worn tt}t 
indoor application, If an approved respirator is nol available, applicaTion must be done from 
outside oflhe site 10 I;lelumigated_ Also relar loall other precaulioos given in Ihis manual. 

FOiloWkl9 aerallon of the bin, the surfac, of the gral" may be apr.yed with an approved 
prolectant to dlacQurago relnht,talion. 

3. Fumlgl!lHo~ 01 Flal Storagea 

•• 

a. 'Establish a plan {of application 01 fumiganllo the structure. Treatment of Ihase 
: types of,storages may require C()r(lsicjerable ellol1; IherelO(B, suffident rnatIfIOW'el 
should be available to complele lile WQri( rapidly enoogh to prevent excessive 
exposure lophosphine gas. Vent "asks outsidoillelilorage, conduct fumlgallons 
during Ihe cOOler periods of the day I and empkly other work practices to minimize 
Q!(posures. Ills advisable to wear respiralory protection during application 01 
fumiganl to Iial storages. AefG1 to the liections on APPUCATOR AND WORKER 
EXPOSUAE AND RESPIRATORY PROTECTION in tha applicator's manual.· 

1;1. Seal aoy vanls, cracks and olher sourC!s of leaks. 

c. Apply lablels or pellets by surface applicalfoo, shallow problng, deep probing or 
uf)llorm addiUon as Ihe bin is Iitle<!. Bags are usually surface applied unl-ess. 
equiped lor shallow probing. 

d. 

e. 

Sloragel requlrlrlg more II1an24 hours lolill shGuldnol belreeted by addtJIon 01 
f~ganlto Ihe corrwnodily slream as lafg.e quantiti-es of phosphine may escape 
before the bin IS complelely sealed. Probes should ba Inserte(J vertiCafly al 
iolervals along Ihe lenglh and Width 01 thO' lIal slorage. Tabletaol pe~els may be 
dropped 1010 the probe at illiorvals as iJI is withdrawn. 

Surface application may be used lithe bin can be made :mfficklntly gsstlghlto 
contain the lumiganl long enoUgh lor II to penetrate the commodity. In this 
Instance, II is advisable to place about 25 per cent or more of lhe dosage in the 
lloor t.evol aeration duels. Check It)e ducts PfIOt toadd"tionofOuiJl-Fume 10 make 
slue lllatlhe-y conlaln"", waler. For bins lhal are dilficufl to acf.equalely $9at, il 

• may be desirable 10 uniformly spread a larger percentage of Ihe dosage in the 
aeralioo ducts. Rel,er 10 lnstruciions given In tha larm bin seclion above. 

Tarping the surface of.lhe commodlly Is ohen advlsabla, ·particularly if the 
overhead section 01 the slorage cannot be well sealed. 

Lock all entrances 10 the slorage and posl ~lJI"Oigstioo w~ng placards. 

Fumlglllllon of Ver1~t Slor.9'I (conct.'t Uptight 8ml And Oth« SU08 m Which 
CommodlHes Csn ae Rlllpld~ Transferred) I 

a. Ck..se all opE.lingS LO" seal aU cracks to make Ille slrtJCtule as airtight as 
po»slble. Pnor 10 lhoe ,umi-gali<ln, seat the venls near Ihe bin lOp which connecls 
10 1djtcBf"t bhs. ' 

b. Tablets Of pe~Bts may be applied contVlUOus.ly by hand or by an automatic 
dispenser on lhe headhouselgallery beU or the fill ppEming as lIle COflllTlOdity is 
loaded inlo 1M bin. . 

1~ 
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c. Santlhe bin deck OPef,sogs after lhe fumigalioo has bean oompleled. 

d. Bins requiring more than 24 hours 10 Jill should nol be IUlTligated by continuous 
addition into the commodity stream. TI1eSe bins mUst 00 fumigated by probing. 
surface appflcalicn, le·circulation or a combination of these methods. EXPOSUlO 
periods shouk! be lenglhene<llo allOw I,or dillusion ·01 gas 10 aU parts ollhe bins 
II Quik·Fume has nol boeiln applied lNlilormly Ihro-ughOul Ihe commodity mass. 
ShaNow probing and surtac& application Ghould only 00 USGej &11 a last maori ilnd 
only in bins that can be sealed virtually gas li~t. Long tH(J)Osuro porloos are 
required 10 assura c~el9 penelration of the gas, 

• 9. .. Place warning placards on the discllarge gale and on allenlrance~. 

5. Recltculallon or Phosphine in 8ulk Storage 

II is permissible aM some1imes de.sirabJe 10 recirculale phosphine gas in C$fIain bllk 
storages. Thi.s melhod may be used in Ship's holds', various Iyp-es of lIal storage and vel1ical 
storage bins. • 

RecirctJa\ion usually InvOlves Ihe application 01 fumigant 10 Ih(j surface oll~ commodltv. TIm 
phosphIne gas IS then conlinuousl~ or inlormitienlly drawn oot of tl:l-e ovsr spaca and blown 
Into the boItom oIlhe-slorSQfJl using $.petia1ly designed low volume fans and duct WOfk. This 
method fad/tlates the quick pnd uniform penetration ol,p/)oSphine throughout the commodity. 
In some irlSlSnc9S a reduced dosage may be \Jliled. 

6. Fumigation or Millt. Food Proceaalng PlInts and War.houle, 

a. 

b. 

c. 

d. 

e. 

t. 

Using the label, calculate lhe length 01 ttte fumigation and dosage 01 lablels, 
pellals or bags 10 be applied based up.on votume of the bl,Jilding. air aOllfor 
commomty lemperalure and" the generallighlness ol.lhe slrucluro. 

Carefully seal and placard the space to be fumigated. 

Place trays or sh.eets 01 paper or foil on lhe lloor IhroughOut Ihe slruclur6to ~d 
QuJk·FumePellels or Tablets. 8ags can be plewa direclly on the 1I00r. 

Spread Ouik-Fumeon lhe sheets al a density no greater Ihan 3-0 tablats or 
150 pellets per s.q-fl. This correspoods to a~rJ)(. 3/,th's flask of lablels or 
slightly more Ihan ana flask of pellets 'per ,3'X4' area. 

Check to see thai Qulk·Fumehas nOI plied up and that il is spread e'tenly 
to minimize conlact between the individual tablets, pellets, and bags, 

Doors leading to the fumigate" space should be closed, sealed,locked, and 
placarded with warning signs. 

g. The fumigalio-n perl<ld usually la61s from 3 to 7 days. depending uP'Pf! Ihe 
lemperalure and humidity. Upon completion ol/ha exposure period, win· 
dows. doors, venls, elc. shoulCi 00 opened and the 'fumigated slrllclur,e 
allowed to aerate for alleast Iwo hours before enlerlng, Remole monitoring 
is recommended prior 10 entering. When raquired, gas concenlralion read· 
ings may be taken usIng low level dete·clor lubas o-r similar deVices I!) ensure 
safety of personnel who'reenter the Ireated area, Aefer 10 the A~PLlCATOR 
AND WORKER EXPOSURE sectio.n in Ihe applicator's manual. 

A~E,:,~~DI 
Un.1m tn",. r·-.. t"r".! hf;..' , .r 
FUlliJ.h'I"le '.' .• n I ...... 
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h. Collecllhe spanl bags a"nd Ouik·Fumedusl, and dispose of Ihem, with or 
'withoul I'u~hef deacllvaHon, Follow the recommendations g1ven under 
DISPOSAl,INSTRUCTlONS In tms manual. 

;. RamO-VB fumigation warning placards from the aeraled slruclu(e. 

Fumlgallon 01 Roll Ca,., Contil/mltr., Truck., Vlnl and Other Tran.port 
Vehlclaa ~ • 

.0 Genarallnfo,matlon 

RaU car~, conlainers, Irucks, vans and olher transpor1 vehicles loaded with ~ulk raw 
agricullural commodilies or other commodities approved for dire,:1 addition are lreeled 
In essentially Ihe sarno way as any Dlher flel slorage facility. The dose may be scallered 
oval the s\Hlace ailer loading has been completed Of may be probed be-low Ihe surface. 
Bags are usually applied in vehicles on lhe boards Of discs describtld below. 

Carefully seal any vonls. cracks. or other leaks. AamfOimber, rail cars and conlainers 
shipp'ed piggyback by rail may be fumigaled'in Irensll. bul jJ Is nol legal 10 move Irucks. 
Ira(i.e(s. vans elc. over public roads or hi-ghways unlil they are aerated. See PlACAADINQ 
OF FUMIGATED AREAS in the applicator·, manual. . . 

The shipper must provide advance nolillcalion 10 Ihe cons.lgnea thatlr.aled commodtlies 
wlU be shipped. Proper handling oltha rail cars allheirdeSlinali{)n is the responsibility 01 
the consignfJ'O. The consignee must be familiarwilh Ihephyslca1, cnemical and lo)!icoh>g· 
ieal properlles 01 hydrogen phosphide (phosphine). worker exposure limits and symptoms 
and flrsl aid lrealmfJ'nt for hydrogen phOSphide POI600ng and must be knowledgeable in 
making gas concentration measuremenls. Untess prior arrangements have ooen made 10 
return Ihe rail cars containing the apanl fumigant back 10 Ihe shipper, consignees musl 
al,so know proper procedures lor deaclivalion and disposal 01 sPlilnt fumigant Unaeral&d 
rail cars being relurnod in this manner musl bear fum£gallon warnlng placards and be 
carefully sealed. II Is the conslgns's's reSI\lOnSiblilly to aerale the car unless plior 
arrangemenls have bean made 10 return Ihe unaerale-d ear dire-cUy to the shIpper. 
Consignees must also ensure Ihal induslrial hygiene el(posure llmils are not ex~ed&d 
antJ Ihallhe storage for Iha Iraaledcommodily Is placarded IIlhe alrsps<:G in and/or around 
Ihe oommodity contains more than 0.3 ppm hydrogen poosphlde. 

. Quik.Fume Bags are suited 10 '(J(O/galion of packagad commodil~s or \::MJIk,processed foods. 
They shall nol be placed in or al1ached dir&eUy to convnodily p.ackag.es containing proCEissetl 
lood.1I placement,oJ bags 00 lhe Hoor 01 a ool(ear is not convenient, Of If Ihe veh.!cle is being 
hmigaleod in traosit, thay may be atlacheQlo awall or other support. Theymay aI.sobe applied 
by laping the bags on cardboard with spacing belween bags. Tape across'the bag ends only~ 
Specially, designed discs or boards are also avaitable lor l!lis purp()$e. 

If Ihese boards or discs are used, tapmg the !:lags is noJ necessary, 

Inslrvclions 'hal 10110'1'0' 6V9'1PSI sp&eilic procedures for treatmenl 01 rail cars and 
containers w:,ler. direci 3ddilic.' 10 Ihe commodity Is nol used, 

• b. Procer'urf'1 ,"Ir J-I:opper RalJ,car,- Round Hatch 

• 

1. 

2. 

Close and secure all hatch covers exceplll"Klse boeing utilized lor lile lurnlgaUon. 

Seal all olher openings. Pav particular allon!lon to vents. 

) A 

.'-.../ 

3. Clean,lhe Ilan.ge lip of halcn (or hatches') beIng ul11ized. Iflhe commodity 
exlen<ls Inlo Ihe throat ollhe halch, force It away to Ihe exlent possible. 

4. Opsn cans, and insert bags into the pockels. or tape Ihe bags on Ihe disc. 
Bags must nol be folded. 

5, Place the toaded disc inlo position. bag Side up. 

6, Secure Ihe disc inlo place with lape, 

7, Cover 1M halc!h openlOg wilh 'poly' sheeling betore clOSing the cover. 

B. Lower the covar Inlo place and secure. Insert:a 'UANGEW 'placard inlo a 
clear plastic bag. and glue or olherwise aUix il '10 the halch cover. 

~j. Inserl "OANGEW placards Inlo cl-aa( plastic ba'g;s, and secure wllh glue, dr 
otherwIse alii)! near,lhe laddaroo each side ol'lhe car. P(O'glu,od) press on 
envelopes are available lor this purpose. 

c. Procedures for Hopper Rail Carl- Slot H.tch . 

1, Fold Ihe edge8 01 a board to lorm a tray. The board is desi.gned lQ ~hang' in 
Ihe hatch opening. 

·2, OpenCOlllainers,anditlsertbagsinlopod<:etsollheboard.8agsmUSloo:befoldoo. 

3. flace the loaded board inlo position. bag stde up. 

4, Secure Inlo place with lape. 

5, Cover Ihe enUre halch opening with "poly' sheallng, 

6. lOwer the hatch covers, 

7, Inserl a 'OANGER" placard Inlo a clear plastic bag. and glue or otherwise 
affix 11 securely to the hatch cover, 

8. InsM"DANGER" placards il1lo a cl-earplastlc bags a 0<1 secure wilh glue, or 
otherwise affix Ihem near the ladder on each side 01 the car. Pre'glued, 
press on envelopes are availabl,e lor Ihls purpose. 

d, Procedure. for Box Car. 

I. Close and secure one (lllhe doors. S.eal all openings and joinls. II needed, 
caulk JoJnla, and drap" enlire doorway wllh 'poly' fjlm. securing Iha odUes 
10 the I,nner wall. floor and ceiling with tape or suitable adhesIve. 

2. InspeCl'lhs fool.lJoor antJ walls for holes and/or,cracks. Seal all opaOlngs 
with eithet lap" Of cautklng compoond. . 

3. If need·ad, drape romaining doorway wilh polyelhyl,ons 'ilm belme door ts 
clond. Secure edges io door jams and 1I00r. Closa door and secure. If 
doo.rway is d-raped wilh ·poly". it may not be necessary'to seal Ihe door from· 
Ihe oulside. \I d,oorway is not drap'O"d, seal all cracks, openings and leaky 
joinl!\, with masking lape and/or caulkIng compound from 1110 oulsid,e. 
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04. Op-en cans, and inserl bags ~nto pockets of disc or bcSard, or use lape'lo 
secura Ihe bags. • 

5. Place Ihe loaded disc or board onlo the load, bag sl,d,e up_ Secure II into 
place wilh lape, 

6. Or nalHllo Ihe wall. 

7. Posl "DANGEW pJacardS by inserting into clear plaslic bags and gluing or 
oll:lerwl'se alii xing Ihem 10 each door. Pre·glued envelopes are available for 
Ihis purpose .• 

•• Proceduret for Conlalner. 

Procedures for conlainers ere essontlally Ihesame as boxcars; excepl Ihelrdoots tend 
10 be more gas light and Ihe)l often have ooly a rear door which musl be sealed afler 
application l~ completed. If a relr~geralion unitts prosent, It mUll! be sealad from Ill6ide 
prolecling IIlro.m phosphine damage. 

Proc,durn for R,c,lvan 0' Fumigated R.~I Clr. 

1. G,n.ra' 

Persons ,espomlble for reoelvlng raU cal'S whIch hav" been fumigated in Iransil musl 
be fammar wilh the perlinenl regulalio.ns, hazards, salely conslderalions. aeraUon and 
disposal procedures, ,elc. which apply 10 pracllces and slluallons enumeraled In 
performing this (uncllon. 

The appropriate secllons of this applicator's m.anualshould be reviewed as p.art of Ihe 
Iraining program for persons invrnved in receiving fumigaled rail cars. These per6Qns 
should be knowledgeable in Ihe loUiwng areas; 

.: health hazard, and symptoms 01 DverslIposute 

b. ,pracUcallfsalmenl for overexposed persons 

c, ,physical and ~hemlcal hazards 

d. worker ellpOSure limits 

e. lecbndques and requlremenls for monitoring 

I. odor 01 phosphine 

g. respiratory prole'cllon and prolective clolhing 

h. aeration and disposal 

I.j pla~ar~ng 
2~ Worke. E:.po,;urJ. Cr::.;\;'Slze, Respiratory Protection 

When receiving rail cars in outdoor iocations, certain safely procedures are not 
required, I.e. monitoring OUldoors for worker ellposure, a minimum crew Size of 2 and Ihe 
8vailat:lilily _of reSjpjralory equipment However, in no case may Ihe posl sj}Plicalion 
!.;ork9r! ( exposec' 10 ove' 0.3 pprr rs a c"'j';r;;J concentration. Some facilities where rail 
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cars are re-ceived may be closed on more Ihan ona side, and llie distinclion beillie'en an 
indoOl and ouldoor operalion is 0001 clear cuI. Worker axptOsute monilor/ng shoul,d be 
perfolmed inilialfy In Ihese. silualions where exposure may be excessive. 

3. Reapon.alblllUea 01 Consl,gneu 

Unless prio-r arrangemenls have been made to ralurn unaeraled rail cars containing the 
spentlumlganl back ta.the s.hipper,lhe consl9f1ee receiving Ihe lumigated tarl carmusl: 

a. aerale tlle- rail cars and verify thai ii conlains 0.3 ppm PH .. or less; 

b. remOVG4he fumi,gation warning placarc;ls fromJhe rail car, and 

c. Remove and dispose·oflhe fumigant, unless pellets or lablels have baan added 
dlre-ctly 10 the commodity. 

The consignee musl 8180;. 

d, ensure Ihallha posl·applicaliQ<n worker exposUl8 limit is not eXCeeded, 

e. !ranslerthe fumlgaledcommodily fro.mlhe rail car, wilh orwilhoul prior aeralion; and 

f. pla.card the new .torage if II conlalns more l-han 0.3 ppm PH~ In or above the 
commodity mass. 

I. TupluUn and Bunklf" Fumigallon •• 

"Ute 01 plasllc sheeting or tarpaulins to cover commodities is one of Iha easlaslme8n-s 
lor providing relallvely gaslight enclosures which are very wall suited for fumigalion. 
Polyethylene tarps afe panetraled only very slowly by phosphine gas. and light 
coverings are readily fwmed from Ihe sheels. These enclosures may vary widely Irom 
III tarpaulIn placed over a small 'lack '01 bagged commodlly containing a few cubic leel 
to a plasllc covered bunker storage capable of holding 600,000 bushels 01 grain or mora. 

An enclosure ,ullable lor fumlgaUon may be fOfmtd by covering bulk or packaged 
commCKflly with po.lyelhylene slleeUng. The shea!s may belaped logether 10 provide a 
sufficient widlh 01 maleriallo ensure that adequate sealing is o.blained. II the flooring 
upon which the commooity resls is of wood or olher poro,us mdlerial,.il shOUld be 
repasll/oned onlo a tarpaulin prior 10 covering for fumigation. 'The plastic covering of Ihe 
pile may be Haled to Ih-a lloor-uslng sand or waler snakes or by shoveling soft or sand 
onlo Ihe ends of Ihe plasliC covering or by olher SuUable procedures. 'The 'poly' 
coverIng should be reln~orc&d by 18ip6 or other means aroun-d any sharp comars or 
edges In the alack 10 reduce Ihe risk 01 lea ring. ThlMer polyethylene sheeting, aboul 
2 mil •. , II suitable f'Of moslindOO( larp furnlgalloos and lor soaling windows, do.ars and 
other openings In slruclure •• However, '" mil. or Ihicke. "po/y" is more suilable foOr ouldoor 
appllcallons where wind or olher mechanical Slresses are likely 10 be encounlered. 

Tablels, pellets or bags may be applied 10 Ihe tarped slack or bunker storage of bulk 
commodity throughlslilsln the polyethylene covering. Probing or olher moans 01 dosing 
may· be used. Avoid application of targe amounts of Ouik,Fume at anyone point. The 
OtJik·Fume should be added below Ihe surlace ollhe bulk commodily if condensali,on or 
other source of moisture Is'likely 10 'form benealh the 'poly'. The slitSlln Ihe covering 
should be carefully taped 10 prevent loss 01 gas once the dose has been applied. Ouik, 
Fume Bags· are recommended for Ihe Irealmenl of bagged commodilies and pfQ.Cesse-d 
toods, althOugh labl,els and pellels ~n trays or sheels of paper may be used. Care ~hould 
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be laken 10 enSt.lre Ihallhe polyethylene sheaiing is oolallowad to cove', IM.a Quik.Fume, 
conJi:ning the gas, thus prevenlingcontacl with moist aIr. 

Distribution of phosphine g,as Is generally nol a problem in Ihe Irealm,nl 01 bagged 
commodities and packaged processed foods. However, fumIgation of larger bunker 
storages contalning'bull< co-mmodily will require proper application procedures to obtaIn 
adequale resulls. 

See apprep/iale precautions if the fumigation is conducled indoors as opposed 10 
outdoors. Indoor fumigalion precautions are hand-led as any olha( sllUalion where the 
application is made Irom outSide the area being Ii,Jmlgaled. Workers mA:y oocoPV 

• adjacent indoor· areas. but Ihe'y must be protected from overexposure to hydrog,en. 
phosphide by adequate sealing, phosphine moniloring, vanlilallan or as a lasl resorl, 
respiratoryequipmenl. . 

Do nol walk on slacks during Ihe fumigation. 

Place 'Oanger" placards al conspicuous /ilcalions on Ihe tarpad stack or bunker only, 

If concentrations in· excess of'0.3 ppm are observed In adjacent indoOf areas, the areas 
must be evacua!ed 01 unprotected workers and posled with 'Oanger" signs·untilJhls 
adjacen! area is aerated 10 0,3 ppm gr ba'ow. ' 

V, Fumigal,ton or Ship. 

•• Gene~.llnform8t1on 

b. 

1. tMPORT ANT - ShipbOard'; in lransH ship holds fumigation is also- govarned 
by U.S. Coasl Guard Regulation "6 CFA lHA. Relerta this regulalion prior 
to fumigation. 

~ 2. The Fumigation Handbq.ok 0' tha U.S. Department 01 Agriculture, Fe-deral 
Grain Inspeclion Service (FGIS) contaitlS addilional procedures which must 
be followed iI infested bulk grain is to be fumigated 10 avoid the deSignation 
"infesled" by Ihe FGfS. or 10 obtain a USDA phytosanitary inspection 
clHli'icalJon. This ft.lmiga!liln Hanabook may jllso be ',oil-owed voluntarily. 

Pre--voy.ge Fumlgallon Procedures 

1. Prior 10 fumigating ave"" for"" Iransil cargo fumigation, lila master of lM 
vessel or his represenlative and the ~umigator must delerlTlille whether thoe vessel 
is suitably designed and coofigured to allOW for safe occupancy by lila ship's crew 
throughout the durallon of tne Ilmigaiioo. If ills delermin&d that the de-sign and 
configuralloo of the vesseJ does not alow sale ~occupan.cy by Ihe ship's Clew 
thro.ughoullha duration o.f the fumigation. then the vessel wilIllOt be fumlgale-d 
unless all crew members "are removed frorn lhe vessel. The crew memban; \'oill 
nol be allo-woo to reoccupy the .vessel untg llle vassefhas been properly aersle<! 
and a determinalioo has been made by Ihe: master oltha vossel and the lumigalOf 
tha' Ih" vesse'ls sajp lor oqcupancy. 

2, 

> 

Thfo perSOIl ra",ponslbls fOf the fumiga.tion must notify tho masler ollhe vessel 
or hi:- repre:' ,'-'11'11", ........ , the requirements relaling to personal protection equip
m&nt and oolection equipmElflI. Personal protection equipment means a NIOSH/ 
MSHA approved respirator or gas mask htted wilh an approved ca.nister for 
phosphine" The canisler is approved fOf uss'up 1015 ppm. An SCBA Of ils 
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equivalent must 00 used above 15 ppm or at unknown COncentrations. A person 
qualili&d In the use o-f this eqolpment must accompany Ihavassal wilh lhe cargo 
under fumigation. Em&rgency procedures. cargo ventilation, periOdiC rnotllloflng 
and inspections and firsl akl measures must be disct.lssed wilh and \.lOOorslood 
by the master o-fthe v95sel or his representative. 

Seal a" openings to the cargo hold or tank, and tOck or otherwise secure all 
op.anings, manways, elc. wl1ich might be used 10 ,enler the hold. The over 
space pressure relief system of each lank aboard tankers must be sealed 
"by closing the appropriate valves ami seaUo9 the openings inlo the over. 
space WIth gaSlight malonals • 

,Placatd all entrances to the trealed 'spaces with fumigallo-n warning signs. 

If the fumigation Is 001 completed and the vessel a6raled belore lhe maMed vessel 
leaves pof1. the person in charge of the vessal shaJi &nSure thai at leasllwo unils 
of personal protection eqUipment and one gas or vapor dalee-liM device, and a 
person qualllied in their operalion be on board the vess~ during the voyage. 

During the fumigation or unlitlhe manned vessel leaves port, or the cargo is 
aerated) Ihe person in charge 01 the fumigation shall ensure Ihal a qualified 
perS<ln using gliB or vapor detectliQn equipment lests ijlaces adjacent Jo 
areas conlainfng lumlgaled cargo and aU regularly occup:led 'paces ,for 
fumLganl leakage. II leakage 01 the fumiganl is detected: the porson in 
charge althe fumigation shall lake acllon 10 correct the leakage or shall 
inform the mastel of the vessel or his representative ollhe leakage' so thaI 
corrective action can be laken. ' 

7. Revf.ew wilh the master or hia ropresenlative, the precautions and prOCe
dures for Ihe voyage. 

c. AppllcaUon Procedur.s for Bulk Dry Cargo Vessel, and Tankers 

1. Apply tablels. pellets or bag~ by scallerlng uniformly,ove·r the :commodily 
surface. Product ma~ be shallow or d&ep probe<i Into the comrllO<lity ma~s. 
Re.circulation systems ma¥ be u.sed to al(l the penotralion 01. phosphine 
throughout the ~ommo-dilY. 

2. Immediately after the application oltha fumigant. close and secure a!' hatch 
covers, tank tops, bullerworth valvos. manways. alc. 

d. tn Tr.nslt Fumigation of Conlalners Aboard Shlpi 

In transl! fumigation of con.talners on ships Is alsQ governed by Ihe U.S. Department of 
Transportation Regulation 49 CFR 176.16, 

Application procedures for fUmigation of raw commodifies or pro-cessed loods in 
con.tainers aod olher Iransport vehicles are described in tha DIRECTIONS FOR USE 
section of the applicator's manual. . 

II. Precaullons and PrGcedures D'Urlng Voyage 

1. Using appropriale gas detectio-n equipment, mofl.ilor spaces alliacen! 10 
ar~as ccmlaining fumigaled cargo and all regularly occupied areas for 
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fumiganlleakage. II leakage is deleCled, Ihe area s.hould be evacuale4 o.f 
all peisonnel, \lenlilated and aclion laken to correcl Iher leakage belore 
allowing the area 10 b,e ·occupied. 

2. 00 not enter fumlg,aled areas excepl under emergency conditio-os. II 
necessary 10 enter the lumlgaled area, appropriale personal prolection 
equipmenl musl ba used. Never enler fumigaled areas alone. AI leasl ana 
olher person. wearing personal proleclfon eqUipmenl, &ho,uld be-available 10 
assist in case of an emerg,enc.y, 

Precautions and procedur,u Ouring DISCharge 

,. 

2. 

" necessary 10 enler holds prior 10 discharge, lesl spaces direcll~ ab-ova 
grairi surface lor fumlganl concenlralioo, using appropriale gas deleclion 
and pets,onal salety equlpmenl. 00 nol allow enlry 10 lumlg,aled areas 
wllhoul personal salely equipmenl,'unleu hunlgalion con-cenlralions are a1 
8ale !evels. a~ Indicated ~y a suilable del~lo(. 

II is Ihe res.ponsibilllY of the conslgn8.e 10 sea Ihat Ihe epentlumigant. Ie. 
dIsposed 01 properly and Ihal industllal hygiene 8I(posllre limlls are nol 
exceeded during unloading 01 the ship or during subsequent transfer and 
storage of the !reated commodily. Safely, aeralion an(J disposal require •• 
menls In Ihe United Siaies are given herlitln as a gui,~e. Consul! fegulaUons 
in the receiving country for local reqo-itemenls. 

Perianal Protective Equlpmenland Monitoring 

- 1. Fully loaded OOIds on dJy t>uIk carriers are con.skIered an outdoor kimlgallon, and 
therefore monitoring and respiratory protection are no4 required duriog eppUc.ation. 

2. NIOSHIMSHA approved respiratory prote'clion must'be available aline sile 
in case if is ne-ed&d during application 10 lanke-r holds and in parllall~ filled 
holds if Ihe hQ.ld musl be enlered for fumigant apPlicalion. This resp.Jralory 
proiection must ~onsi61 of a full face gas mask· phosphirie canister 
comblnalion or'self'conlailled breathing apparatus (SCBA) or ils equivalenl. 
If an SCBA or its equlv'atentls nol available altha applicaiioo sile, il musl 
be avallabl,e locally" l()l eICample:. al a fire slalion or rescue 'squad. 

3. II hydrogen phosphide is deleoled lesklng Inlo crew's qLiarter:s, houslng or 
work areas, a minimum of lwo qualified persons 01'1 ship should-wear the gas 
mask and canister described above while- aerafing Ihe area and locating and 
sealing Ihe leak'. 

4. Refer 10 the- following sections 4 through 11 lor addiliofl81 required and 
recommended pracli~es. 

9. Fumigation or Barges 
,Barge h.Jmlgalions are :al$O regolaled by U.S. Coasl Guard regulation 46 CFA 147A as 
modified hy l' S. Co? .. 1 ~uar1 Special Pennil2·75. This permit musl be oblainlXl priO! 10 the 
fumlgall0., .. dIS cr. o]able fr..rill: U.S. CoaSI Guard. Hazardous Blanch, MTH-1. Washinglon, 
'DC 2059;.·oc..ll. ' 

teaks are a corrwnon cause 01 failures in ,the Irealment of commodities aboard barges. 
CareluUy inspacl all halch covers prior 10 application 01 Oui.k-Fume alld seal, il nece-ssary. 
NOlify consignee iHhe barge ts 10 60 fumlgaled in Iransit. 
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The consignee has lhe same responsibifilies conca-tiling ae.raliOn, monitorill!J, knowledge and 
disposal as does the lail car I'tIcslver. 

to. Fumlgallons m Small Saalable Enclosures. 

ExcelenllesuUs maybe attainod In the treatment 01 small enclosures since it is oHen posSlbte 
10 contr~ Ihe !umigation and also 10 make the endosure virtually gaslighl. Take care 00110 
overdose-, dunnglhese lumigatlORS.A siogla pellel Will Iteat a $pacs of 1.4 10 10 CUbfc leel. 
From 6.910 50 cuhlc lael may be lilImigaloo with a single Ou·Ik-Fume Tablet. A single bag wilt 
Ireal 77 10 500 cubic leel. 

11.. Tteatment of Beehilles, SUperB And OIher BlKlkeeplng Equipment 

Quik·Fume Tablets. Pellets, and Bags may 00 us.e<I Jor the conlrol 01 the grealer Wall moth 
to slCN'ed beehives. supers and olh&r beekeeping equipment aod lOt' Ihe destruclion of bees. 
Afdcanlzed bHs, and dise-as&d beas irlCluding those infasled with tracheal miles and 
f04.dbrood. The recomrnend8(l dosage for this use is 3O·45Iablets. 150-225 po-ltels or 3 (I( 4 
bags per 1000 cII.f1. FlJrnigBlioos may be perlorrood in chambers al almosptleric pressure, 
under larpButlns. alc. by using bags or plaang labJets cr, penels on trays or in moisture 
permeable envelopes. 00 not add more than 2 tablets or 1~0 pellets 10 trays or in moisture" 
permeable Sflvelopes.Oo noladd more lilan 21ablelsor 10 pellelstoeacn envmope. Honey 
from !reated hives Of supers may omy be uS(KJ lor bpe 1000. 

12. Burrowing Peal Control 

o. U.l 0' Burrowing PealS, 

auk·Fume Tablets and Pellets may be used out of dools only lor lhe cprnrol of Ih& following 
bUlro~ng roderns and moles: woodchucks and yellow,.belly marmo.ls (rockChucks). prairie 
dogs (except Ulah prairie dogs). Norway and roo rals, mice, grolJl)d squirrels, moles. voles. 
gophers and chipmunks. 

b. D/(ecUons for Un 

Add from 1 to41ablets or51020paletslo each burrow·opening. Thenseal UQhUy b~ shoveling 
600 QIIerlheenlraocs. Ptacelhe tablelSot pellilits far enoughdoWll Iho bunow IhBllhe SOillJs8(l 

_10 plug lhe burrow doesnl cover the tabkJU or pellels, SlOwing down lheir sellon. Whera 
poSSible, 8ubsurface tunnels or runways should be Ireated ellery 510 10 la6l1 wilh A dose of 
210" lab{els or 101020 pellels. Use lower ralellin smaller burrows, in tlghl salls, undor moisl 
5Oi1 conditrons and higher rales In larger bUfrows, in porollS soils wh8fl so~ moisture is low. 
In elC1remeiy dry or porous soit,lI Is sOfl"l(Jtimes 001 possible 10 oblain salis faclory resl,lllll'. ThiS' 
Is par1icularly Irue In inslances where- !hoe burrow sysillms are extensIve such as motes or 
gophers. 11 Is alwa~s beHer no.! 10 fumigale during extended periods of dry weather. 
Adelition ~ several cups of watet 10 the burrow prior 10 dosing with Quik·Fume may irlljNove 
el'ficaq in some porous soils. Treat reopened burrows and fresh rUflways a second lime 110 
3 days aner Ine illitialireatmenl. Q~k·Fumo may be useel oul of doors only 1001 conuol 01 
burrowing pes Is. Do not \.ISO wilhin 151eel (5 mala(s) 01 inhabited' slrvcllltes. 0<1' nol apply to 
burrows wnJ.ch may open IJI"Idar OJ into OCCtJPiedlbulldings. FOI usa on all agriculturat and 
ooncropland areas. ~ ;' , 

c. Envlronmsntal Hazar", 

This product is very highl~ 10ICic 10 wildille. N,on·target organisms uposed 10 phosphine 
gas In burrows will be killed. O<l nol apply direc!fVlo ..... aler Gt wO",ands (swamps.lJ.ogs. 
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mar-shes. and potltOl'eS): Do nol contaminate waler by cleaning of equipment or disposal 
of wastes. . t 

d. End .. nl1&red Specie-. Rs-slrlcUon. 

Tile use of CU1y pesticide in a'manrwu thai may kill Of OIllefWls& harm an endang&leQ or 
threatened speCIes or acNers.eiy modify their habllal ~ a violation 01 taderallaw. The use of 
this prOdllJC:lIS coolrolle<:llo Pfevenl death Or harm 100 endangered (lr Ihreatened species thai 
occur in the following counties or elsewhere in their range. ' 

STATE (REGIONAL U.S. FISH AND WILDLIFIE OFFICE) 
'SPE;CIES·COUNTY • 

ARIZONA (Albuquerque. NM) 
• Black·f.o04ej:l Ferret· Stalewide 

CAliFORNIA (Portlalld. OR) 
• San Joaquin Kit Fox·Fresno. Kem.l<ings. Merced. MonIerey. San BeniiO. San Luis 

ObisPO. Sanla Baroara, Tulare, Venlurti 
• Dlunl·nosed Leopard lizard·FresllO, Kern, Kmgs, Madera, Merced. Tulare 

COLORADO (Oanver. CO), I • 

• BlackAooted Ferrel· Sialewide ' 
FLORIDA (AUan.la, GA) 

• Ealilem Indigo Snake. Sialewide 
GEORGIA (Allanla, GA) 
: • Eastem Indigo Snake· Slatewide 
KANSAS (Denver, CO) 

• Blacll:.l~oo Ferrel· SlateWide: 
MONTANA (Denver. CO) 

, Black-looted F(lfret· SlalewilW 
NEBRASKA (Denver, CO) 

• Black·fooled Ferrel· Statewide 
· NEW MEXICO (Albuquerque. NM) 

-' Black·fo~ed Ferrel· Slate-widoe 
NORTH DAKOTA (Denver, CO) 
. • Black·'ooled Ferret· Statewide 
OKlAHOMA (Albuquerque. NM) 

• Black·fOOl&d Ferrel· Statewide 
SOUTH DAKOTA (Denver, CO) 

• Black·!ooted Ferret· Statewide 
TEXAS (Albuq""rqu" NM) 

• Black·lo04ed Fertel • Statewide 
'UTAH (Denver. CO) 

• Desert TOrioilie-Wash1ngton 
• 8lack·JOQIed Ferrel • Slalewide 

· WYOMING (DeRVer, CO) 
• Black·I~&d Ferrel· Statewide ' 

Use 01 this, produC:lln Ihe above area, Is prohibilEKi 'Nithoo! titsl contacting and obtaIning 
permission 'tom Ihe enc:h:an-perert species spscialisll~ Iho regional oWces(lfthe U,S. Ash and 

· Wildlife Serv;ce ~FWS) 10ar05110 you. 

I. SpeclAJ L"IoC" Ap,lrlcUrn. 

1. North Carolln.· OWk·Furne Tablets and Pellels may ooly be used tor conlrol of 
rals and mice In Iho stale of North CarOlina. Use againsl other posts is nol 
peflniltod. • 
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2.· okIahom.· A lipecial permi! Jor black·tailed pralrie dog control by poisoning is 
reqlired in rndahoma. Cootacl the OklahOma Slale Oeparlrnaot tll WildlJle 
Conservation 10 ~a.ln lhis permi!. 

3. Wlsconaln • A slale permit is required for use of-p.eslicidos to conlr~ small 
mammals. except rals and mice. ConIacl your local Department of Natural 
Resources for lnlOfmahon. 

4. tncfJana· Use of Ouik·Fume Tablets and PeHels lor mole conlrolls 001 legal in 
Ihe state 01 Indiana. ' 

5. Missouri ~ A state permit is required lor use o(peslicides In Missoori 10 control 
small mammals, ekCepl rals and mice. Conlact the Missoun Departmenl of 
ConseNalion 'or infonnation. 

6. Kan~ • A special permit lor black·taited puune dog control by poisOrOing is 
required in Kansas. CO~lad the Kansas Dap!. of Wildlife and Parks lor itlfofmation. 

7. California- Use of Ouik·Fume Tablets and Pella-Is forcNP/l1U1lk COfIlrol 15 not 
" legw to the Siale (If CaIJfornia. 

SECTION 4 

AERATiON OF FUMIGATEO COMMODITIES 

A. Foods aDd Feeds 

T(lIerances tOI phoiphille 'residues have been eslab!'ished at 0.1 ppm for animal, leeds and 
O.Ot ppm lot finished foods. "1:0 assure compliance wilh,lhese totera~s. it is'necessary 10 
aerale these COIMlOdIli&s for'48 hours prior 10 offering to the end use consumer. 

B. Tobacco 

Tobacco must be aeraled for al leasl Ihree·days (72 hours) when fumigated in 
hog:sheada and for alleastlwo days (48 hours) when lumigated In olher containers. 
Tobacco fumlgated In containers with plastic liners will probably req.uire tonger aeration 
periods to reach 0,3 ppm. • 

C. Allernatlve-a 

A$ an alternative to these aeration periods, each cootainer of a Irealed COmmodity' ma¥ 
be analyzed fOI resldufl USIng accepted analyllcal meUwdSl If residues are less'lhan 
tolerance lev~8.lhe cOJ1lmodily may be shipped:lo Ihe consumer regardless olthe above 
flolding periods; 

SECTION 5 

PLACARDING OF FUMIGATED AREAS 

The applicator musl placard or post aU e~rances to the lumigaled area wilh signs boaring. 

1. The signal WOld DANGEAlPELIGfiO and Ihe SKULL AND CROSSBONES symbol 
In led, 

ACCEPTED 23· 

UII\I.., , ...... r~f ... , I (,,' 
Pl,lf).1'l"I 'to' 'J 

09 cill~.in '1.' l-. 
"lot!.;i' "'!t. i .. ,I 
r.1·/\ lIu!,I N •. 

·!i .j Ie. 
.,. , 

/3gf$ 



• 

::.: 

v 

2. The statement. "Area 8mllor commodity under lumigaUon, 00 NOT ENTER! 
NO ENTRE." • 

3 The statement "TI'li3 slg.n may ooly be removed after the convnodity is completefy 
aerated (contains 0.3 ppm or less phosphine gas). If irIccNTlpJelely aarated commodily 
Is transferred to iii new sHe, the new sile must alsG be placard·ad. and workers must 001 
be expos~ 10 more than 0.3 ppm phoSphin.e. 

4. The dale and lime fumigation begins and is ccmpIeted. 
5. Name ollumlgant used. i-

6. Nama, address and telephone nwnber oftha applicalor. 

All enlrances to a turt'llgatoo area must tJ.e pa.carood. Where poSSIble, placards Should be 
placed 10 advance of lhe lumigation in Older 10 keep tWIuthorilJld pers006 away. Forthe rail 
road hopper cars, pla.cardtng must be p1aGed on both sides of th8 car naar the ladders and 
011 or neKtlo Ille lop halches inlo which lhe fumigant 15 inlroduce~. 

Do ~ remove a placard onlillhe trealed commodity 18 CClf\"lPIelely aerated. To d&lermine 
whetMr aeration is complete. ea.c11 fumigated sile or vehide must be monitored und shown 
10 contain 0.3 ppm or less phosphine bas in the air space around and when leesibte, In Ule 
mass Qllhe commodity. II 0.3 ppm or less phosphine is detected,lhe placard may be removed. 
However. if more than 0.3 ppm is detected, the placard must be Uansf-erred with the commodity 
to the new sile. WOfkers whO transfer or handle i.ncompletely aerated commodity must be 
in/.ormad:«nd appropriate rleasures must be taken (i.e. velllilaliQn or respiretory protection) 
10 prevent exposuf\~'$ trom exceeding 0.3 ppm phosphine, II is r9COfl\I.l\&ooad thallha person 
r&moving Ihe placard be knowlrtdgeable in the physicat~ ch.emical and 10)[icologlcat properties 
GI phosphino; how 10 take iles roadings; tho GxpOSUro lifnils lor phosphine; and SYl11{}toms 01 
ern.! lusl fUll iroalnl(tnllm poisoning. 

SECTION 6 

PROTECTIVE CLOTHING 

Wear dry glove, made of colton O'r ~her malerlal if conIac1 wlih labkHi. pellel., or theIr dusl 
Is likely. Wash hands atler use. \I is nol necessary to wear gloves when handling bags. 

SECTION 7 

RESPIRATORY PROTECTION 

A.· WHEN RESPIRATORY PROTECTION MUST08E WORN 

NIOSWMSHAapprovooresplraloryPf046C1ionmustbewomdLKingexposurelocooceolrations 
In excess of poermltted limits or when concenlratiol"1$ are unknown. 

B. PERMISSIBLE GAS CONCENTRATION RANGES FOR RESPIRATORY 
PROTECTION' DEVICES 

A NIOSt-V"4'iHA apl'lr'lVed. It 011 lace gas mask· phosphill9 canislercombinaUon may be used 
attevels u,.lto 15 "pm)( to (.s.;ape fromle .... els upto 1500ppm. Abovethi-alevelorinsitualions 
where the phvspilina concet.lralion is t.JOknown. a NIOSHIMSHA approved, sell·COOIalned 
brea.thing apparalus (SCBA)Ofits equivalent musl be used. The NIOSHIMSHA PocI«I·1 Guida, 
8·85. DHEWINIOSH 78·210, tists ttlase and olher types of approved respirators and tha 
concanUalion limits at whidllhey may be us-ed. 
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C, REQUIREMENTS FOR AVAILABILITY OF ReSPIRATORY PRQTECnON 
Respiratory pJotedion rrn.Jst be availabktal the site of application in case iI is needed when 
applying Cllik·Fume Irom withiry the structore being fumigated. An approved tuM lace gas mask 
_ phosphlne canisler combination or self·contained blealhing apparatus (SeBA) or ils 
equivalent musl be available at Ihe site 01 appl~tion.·1f an SCBA or ils equivalent is 001 
avalJable aI the application sile, it musl be available locally, t{)r eKarnple. at a hre station or 
resclJB squad. 

AEtSpiratGJ)' ptoleclion nee<! 001 be available lor applicatton '-rom outside the area 10 tJ.a 
fl,llTrigaled such as addition 01 tablets or pallets to aulom(itic dis.pensing deviC(ls, etc" i' 
exposl1les above the permilled eKp05Ule Imlit will not be encounlere4. 

Respiratory prolec.iion nee<! not be avaifabte for outdoor applications. 

II mooltoring eQUipmanlls ;nOl availi3Jble on a farm and applicalion cannot boa dono hom O'ulsioo 
the structure. an approvadcanister f8spiralOf must be worn duriflg appllcaUon Irom '!"ilhin llw 
enclosed indoor area. 

SECTION 8 

GAS DETECTION EQUIPMENT 

There are several reliable devices marketect. Ooe Iype is' the hand purpp wilen used in 
conjuncliGll wilh the appropriate detector lube. They are portable, simple devicecs'8nd do nol 
roqujro inloo$ive Ifalninllor elaborato supporliru;,J oqllipmoHtlo opElrato. Furhormoro, thoy IIIU 

Inexpensively adaplatife to remote monitoring p.tOCOllufGs arl(j will measure concont.utions 0-1 
hydlogsn pJ1O$ptWde In air in Iraca amounts on up. Use inslrl\.lcllons are enclosed WILh each 
purchase, 

. Gansu)! your'IGCalsupplie-r of such equipment or contect your Qulk·Fume disllWor lor more 
1J)ff)JTJl8Uon. 

SECTION 9 

APPLICATOR AND WORKER EXPOSURE 

:A. HYDROGEN PHOSPHtDE EXPOSURE LIMITS 

EXpo1Iure to hydlogen phosphide must not exceed tile 8 hO\ll TWA of 0.3 ppm for applicators 
and woOters during appllcaUOIl. Appljcalion is defined as the time period covering Iha opening 
O'f the ~irsl contamer. applying !hoe aJlP{opriate dosage 01 fumigam and dosing up lila site to 
be fumigated. All pers(ll1s ill the Ireated sHe and In adjacent indoor arees are covered by this 
ekpo~re standard. 

After appllcat1o-n is completed wO'rker o·r applicator exp·o-sure must not exceed 0.:3 
ppm maximum COllcentrali{ln. Such exposures may O'ccur because of leakago into 
enclO'sed areas Ir{lm fumigation siles. du'rlng reentry Qrduring Irans/er of uoaeraled 
commodity. I I . .-

. 8. APPLICATION OF FULlIGANT 

Depending ·upon lempe·rature and humJ.dlly, Quik·Fume reieases hydrogen phosphide 
(phosphine) gas slowly upoon 8Kposure 10 molslure hom Ihe air. This release IS 
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somellmes slow enough 10 permll appllcaloralo peposil lumiganlln ihe desired areas 
and then vacals Ihe premises wtlllOul signllittsnt expoBure 10 Ihe gaa.lllhe fumlgalor'. 
exposure exceeds Ihe 8 hour TWA 01 0.3 ppm, e,pproved reaplrelory protection musl be 
worn. Gas concenlralion messurem&nls 'lor &alely p.urposes must be made using low 
level deJectar lubes or other suilable low /-evel del.cllon equlpmenl. See th& -Induslrial 
Hyg:iene Monitoring- section below. 

Ills ofIen praclicello waar rosPlratory prOiedlon rlOAl star110 linish, This i$ part~ularly true 
whe-n performing large space luJTi.gatkms or when tumlga·ting bulk stored coml'1lOdllies in flal 
storage buil~n.gs. 

C. LEAKAGE FR0M.FUMIGATEO srn:s 

Hydrogen phosphide is highly mobile and given enough time mav penetrale seemingly 
gasligonl malerials such as concrele and cinderbl()(k. Therefore. adjacent enclGSed araas 
likely 10 be occupied fihould b-e examined 10 ensure Ihal significant' leakage has not 
occurred. Sealing of Ihe fumigated sile and/or air flow In the o<:cupt-ed areas should be 
\lsad 10 reduce exposure. 

O. AEAA TION AND REENTRY 

" lila area Is 10 be entered aner (omigalloo. II must be aerated until the level 01 hydtooeo 
phosphioo gas 1$ 0.3 ppm or below. The ares or $lIe mustbe monitored to ensure lnalliberalioo _ 
of gas 'rom lhe Irealed commochlj( do-es 001 rewll ill the development 01 unaccep1ahle levels 
01 hydrogen phosphide. Do not a~ow rcentry ioto trealed areas by any person before this lime 
unlest protected by an approved respirator. ' 

E, HANDLING UNAERATED COMMOrnTleS 

Translsr and processing 01 a treated commodi.ty prior to complete aeration is p&rrniss~e: 
lJowever. workers must rnll be exposed to hydrogen phosphide In excess 01 the permilled 
exposure limit. 

F. INDUSTRIAL HYGIENE MONITORING 

II 11$ recommended lhal hydrogen phosphide expOiure be documented In an operalion 
log or manual lor each aile and operallon where exposure may occur. The purpose 
bf Ihill monlloring Is 10 prevent excessive exposure and to determine. when and where 
,eS plralory proleclion Is required ,.This monllDn.ng 115 mandatory although once exposures 
have been adequalely characlerized. subsequent monitoring is 001 rouUnely required, 
):iowever. sPOI checks should be made occasional.ly, especially If condilions 
sigllillcanlly chan-ga or an unexpeclod garlic odor is detecled. Gas COJl.Cenlfalion 
measurements should be taken ill the workar's brealiling zone. MDnllorlng is not 
required ouldoors. 

O. ENGINEERING- CONTROLS AND WORK PRACTICES 

If Imllal monitoring shows thai wDrkers are exposed 10 concentrations ill exC&S$ of the 
permille J );.pO$L;.( limils ''lao engineering cornrQ.ls (luch 8$ kllc8d ail vemilal1on) and/or 
ap:prop-r,dle ""CHit PldctK::bS ;;hould be used. whare possible, in an al1emptlo reduce exposure 
10 below rermille11imjls 
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SECTION 10 

STORAGE AND DISPOSAL 

Containers should be st01ud in is (lIY. Willi vttfllilal9(j alea. away 110m heat wKi unolt( lock and 
key, POi-! as a peslICJ;tJa storage erea. UO n~ contamInate waler, loo(J or tcoo by slonng 
pestici4es In tha same areas Ul!:ttd 10 store these commodl'ies. OQ noI slore in lRJiI<lil'lgs whore 
humans or domeslic animals reside. Keep oul 001 reach 01 chil~,en. 

.Ouik-Fume Tablets and Pellels ate supoptied in resealable. alumin.um lIask,s, Do ~ expose. 
the prooucllnslde flasks 10 atmospheric moislure any long.ar than is nocessary, Seal lightly 
belore r~uming opened flasks 10 storage. 

Tablel and pe-llal Haske shoold no! be stored at sub-zero iemperalures b-acause this WIll 
increase the possibility of an ignition (Hash) when open&d. 

The slleU lite 01 Qtik.-Fume is virlually unHmil&d if lhe co.ntainers are tightly sealed. 

P. DiSPOSAL OF UNAgACIEQ OR PARTIALLY REACTED aUIK-FUME 

(From apills,lealdng contaLnel$ Of other sources) UrveaCled 0.( pirti8Uy raacted aluminum 
phOSphide Is acutely r.azaroous.lmpr0p9r disposaJ of \hese preQuCls is a vlrnalioo of federal 
law. II loose producls caf\l'l(\t be disposed of by ordinary use or acc()(ding 10 the inslrucllOlls 
Ihatlollow. conlacl your Slate pesltclde or envi.ronrnenlat control agency or lhe hazardous 
waste representative allhe neareSI-E~A regional office for guidance. 00 no! contaminale 
water by disposal. 

Some local and slate wastedisposal regulations may vary from Ule I-oIlowIl'Ig recommendalions. 
Disposal procedures $hould be reviewed with appropriale autoorilios 10 eoswe complial]!e 
wilh Woc.al regulations. 

FOR SPEC1FIGINSTRUCTIONSGONCERNm SPIUSANOlEAKS. AEFEATO SECTION 11 •. 

C. DISPOSAl OF QUIK·FUME FOLLOWING A SPACE FUMIGATION 

1, Gen •• 1 

II properly exposed. the r"!dual dust remaining after a fumigalion ~II be a grayish while. 
spent. nonhazardous waste and will carnain ooty a Somali amDtmt 01 unma-cted aluminum 
phOsphioo. Howsv&r. residual dusllrom incomplelefy exposed aluminum phosphide (Seo 
"Exposure Guide" on page 7 oj this manual.) will require spa.cial care. Confinement 04 JlMli.aI.t!: 
spenl aluminlJlTl phosptjde as in a closed container or colle-cUon and slorage 01 large 
quanlitias ollila dusl may reSullio a Ille hazard, SmaU amounts of hydrogen pI'lOspffide may 
be gfvenoff from lhe partla/ily reacted alumin.um phos.phide. and COflfmemenl ol:the gas may 
result in III flash. 

2. Oeac:Uvalion and Oisposal of Qulk·Fume TII.b~ltl$ 'IInd PeUel,. 

•• Ganeral 
Unless it carl be delermined with cer1ainly thaI Ihelablsis ot pelielS are spent. they 
must be held lot S8vara! days beyond lhe requirecl eJqlOSme tima JHior to 
disposal. or the wet method 01 deacUvatioo musl b.e use-d. If Ihe- dust (e-Iains any 
01 its g~eeoiSh COIOl, the wei msth~ is recommended. Extension 01 Iho 
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fumigation period is "the simp/est ma-thod tor further ooacUvalkln of 'oreen" or 

•. pa.r1ially spent produC1 priQf 10 utlimate disposal. 

b. Dry Method 
In cpan areas, sma.1I amounls (uplO 5Ifask&) of residual dusl may be disposed of 
on SIte by bu/lal or by spteading over Ills land surface away from Inhabited 
butldlllgs. Up 10 a "asks 01 thiS res.JcluaJdu$l (410 7 Ibs.) maybe collected in aone 

_as1loon buckellor IloIdmg or disposal. Larger &moon!. 01 residual du&! may be 
colleded in a porous ao'h bag (burlap (;()Hon, ele.) fortlO/ding andIor transportation 
10 a 5uilal:lle disposal s5te. Do nol put more Ulan OM haU case (7 lIasks of tablets 
01 10 lIask.s 01 pelCels) 01 reSl>dual dUS11l1 each bag. Always Iranspol1 these bags 
in an 0p&ll't'etlicle. CAUTION: Do 00 lJS.9trns me-lhod for dosilIJals1il.l relains 
soma of ils original 9,rsenish color. Never eonNflEI, dispose pi or slore residual 
dusl in closed contalnors such as oompslafs, drums or plaSIic: !:lags. 

Spent residual dust If om palJel8 Of lablele may be coU&cIed and disposed 0-1 at 
a sanilary landfill, a~}(oved pesticide Incll\oBrator or OIhof approved sj,lo& Of by 
othor procedures approved by leooral, slale and kH:aI authorities. 

Do nol dispose of dusl in a loilel. 

c. Wet Method. 

Fill an app~opriale sized melal CQIllainer va full with water. For each gallon 01 
waler add 114 cup 01 low sOOsing OOler9&nl or surfactant. Usa no less than 10 
gallons 01 walerfdi!\iug&ro\ sotu\ioo lor each case 01 &pem malelia\. SlOWly POUI 
ttw dust into the container as the water i3 stirred. Wear apptopriate respirjltory 
protection. DO NOT COVER THE CONTAINER AT ANY TIME. IF THE 
CONTAINER IS COVERED. THE PHOSPHINE BEING GENERATED WILL BE 
CONFINED AND MAY DECOMPOSE EXPLOSIVELY. This must be done 
ouldoors or in fronl!)1 an ada-quale Ian thai exhausts Immediately oll4$k1e.. 

Dispose 01 the waler/dust mixture (slurry) (with or without pcellmlnary pouring out 
01 excess waler) in a SanH8,y landlill or othersUlta~ burial Ille approv&d by local 
authorilie-&. wtJere permlnible,lha slurry may be pouted oul on the ground. The 
walef from lhe slurry may be evaporale<i pric)rtQ dispoaaJ. Alter being held lor 36 
/lours. iI may be poured inlo a sanilary sewer !f approvfKI by local authorllie&. 

d. OIapa •• ' of Empty Flasks 

Melhod OM' Trlp/-e rinse leaks and s1appers wilh water:Theo oller 104" reqCling 
or re-condiUoniog, or pundure and dispose (II them In a senitary landfi;IJ or OIher 
approved site 01 by oU).ar proc&d-ures 8PPf9"Ved by litats aM local authorities. The 
water from Ihe rinsele may be evaporaled prior 10 dispooal. Otspose 01 rinsa!e ()( 
rinsete residue in a sanitary landml or by other approve<J jMoceOOles. Small 
quanllties can be poured Qui on the gro-uocL 

"'tier bPijng ha!fl lor 36 hours the rinsale may be pawed Into a sanitary s.ewer if 
.Jpplf..ll.od by IbaJ aulhor~ie.s. 

~ P:emove lids and place emply flasks In a 8&clJ(e locatIon outdoors 
or In structure being fumigal&d IJS1lil residua in tJaslts is re-ac!ed. Puncture and 
dispose 01 Ihem in a &anilary Iarn:lfig or olher approved sile or by olher procedures 
approved by state and local aUI~ri1ies. 
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NOTE: II is pe-rmlssiWe 10 tighl&n lids back in place 00 the Irip{e rinsed or readed 
amply t1asks. fII·ace them in the origln,aA ear10n and ship !hem bad!: to the 
dislribul!)r. They are nol hazardous wasle. Conlact yGlJt dis1tiblllor lor infOfTIlalion 
and appcl)VaL 

D. DEACTIVATION AND DISPOSAL OF aUIK·FUME BAGS 

1. General 

Unless It can be determined with certainty lhat the bags are spen!. they must be deactivated 
as descflboed below prfor 10 disposal. 

AU tile methods below may be ~sed "lor deaC\Jvating us&d or unused Quill.·Fume 8a·gs, 
regardfess oJ the extern (0 wh£ch Ihe aluminum phosphide has been cOflsumed In Ihe 
production of hydlOgen phosphide, 

2. Dry Deactivation 

Golleci bags. and place lf16m into a s&cure. vanillated holding coruainer. Slore lhe bags lJ(Iil[ 
lhey are spen!. II is recoovneoded IhallJrJused or partially spen! baos be splead out O/lthe 
ground In a secure open area away from occupied buJldiog.s' to be dea-ctivated by almos~ElriC 
mcislure. care shoukl be taken so lhallh-ey are no\ carried away by tlla wind. PriQ( to- final 
disposal. bags may be spread out In a single layer on the glouOO Of coocrele and COVElroo wilh 
several inches oJ sand unlil they are spenl. 8ags 1hat ha-ve not been exposed forlhe minimum 
limes specified in Ihe exposure guide on page 7 shOuld not be covered. wilh saM. Dry 
deactivation Is the recommonded procediJJ"e for unused· 01 partially spent bags. If in doubl 
concerning wheft\6r the b<lgs are spefll. conlact your Qu/k·Fumo disliibutor. 

Ignition can occur illarge numbers of incol"f'/Pl'li1elv reacted bags are contact&d by liquid water. 
This can occur m open Of perforaled stOfage contaillBfs, ThereforEl. such Slorage shOuld be 
out oJ ooors in a relatively isolated area. protecled from rain. 

3. W.' Deac.U'ia\\.on - Method On" 

Fill anaPPfopltate sized contaill9rwith waler a law Inches Irom lhe lop. Submerge IiIlact bags 
for 36 hoUlS. A metal grid works well 10 keep bags submerged. Do not rovse ~onlainer. Wear 
appropriate respiratory prol&CIioo. This must be done outdoors or in !-ronl 01 an adequale Ian 
that exhausls oUtside. The wa.ter may be disposed 01 in a storm s.ewer, sanilary sewer or by 
pou.riIlg il out on lhe ground. 

•• Wet Deactivation,:", Method Two 

Fi41.1 an approprlala sized melal container 213 full with waler. FeN" each galloo of water. add 
1M tup of low sudsing detlergenl or surfactant. Use no less than 1 gallon 01 water/detergenl 
solution lor. 60 bags.Open each bag and dump the cootenis into the contaIner as the water 
is stilred. Wear applOpriale respiralory PfOledion. 00 NOT COVER THE CONTAINER AT 
ANY TIME. IF THE CONTAINER IS COVERED, THE PHOSPHINE BEING GENERATED 
WIU BE CONFINED AND MAY DECOMpOSE EXPLOSIV.EL Y. This musl be done OIAdoors 
or in 'rOOl of an adeqU~fe Ian thai e)(hausls immedialefy outskfa. ' 

5.· Dfspos., Pr~&dW"" 

In open areas, smaq amounts (up 10 7.0 kg) of Ihe spenl bags may be disposed 01 on site by 
budal 01 the baUS Of by opetling lila bags W"ld spreading the dust over Ihe land 6urlace nWII't 
l.foIIIlllhnlJil9d bUilclllltl". 
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Spell! bags may also be coUe-Cl&cI and ~sposed of al8 sanitary landfil. approved peslPcide 
incinerator or Oolher approved sites or by other procedures approved by fedefal, stale and local 
aulholities. . 

00 001 dispose 01 dusl in a Im/et. 

:Dlspose ollha water/dusl mixlure (Slurry) (with or withoul pr&timinary pouring oul of excess 
water) in a sarmary landfill or olhsr sWla~e burtal ""9 approved tty local authorities. The waler 
from Ihe slurry may be evapowted prior to disposal. Where permissible. the slulry may be 

. poured Oout on the ground. After being held for 36 hours il may be poured into a sanitary &ewer 
" approve-o by local autllOrtllBs • 

. Never coniine pat1tally spent bags' or sluny In ckls.&d comainers such as dosed drums or 
plaSIK: bags. 

6, mlpoul 01 Empty Qulk·FUrnI Bag Container. 

Dispose oft:ootainers in a sanilaIY landfill or by o-ther aPPfov&ci slate 0( local procedures. They 
need 00 be rinseO. ' 

SECTION 11 

SPILL ANO LEAK PROCEDURES 

A. GEN£RAl 

AspiW,otherlhanincidenlailoappUcatklrlornorrnaJhandtilgotpooQutedconlaiMrsCBnprodoce 
high levels of gas, and IhereJore, allending pel'SOOllBl must Weal an SCBA or ils equiYalanI: when 
ItlQ COIlCB"nlralion 01 hydrogen phosphidQ gas is unknown. "the ~,aIiOn is knOv.n. olher 
NIOSHIMSHA approved respiralDlY prolfldion can be worn_ Wear dry !lewes made oJ COlton Of 

other malerial when conlact with the powdered formulallon, pellets or labtels. Is likely. 

B. DAJlAGE TO FIBERBOARD CASE 

Check metal OOOIainers. If they l1li8 damaged, hiIord8 as desaibed beklw. Uthey ale lJ'ldarn-aged 
relumtherntoca.r~dcartonsOlOl\)efSlitablepackagngv.tidJ~wkhDOTraguialione. 

C. LEAKING PRODUCT CONTAINER PROCEDURES 

II. containers have been punctured or darnag&ct causLng III leak, the product may be 
Il1'V1'ledately used, Ihe comainers may be temporarily repaired with aluminum tape, the 
li.mlgant may be Iransfer!ed'from the damaged conlainara 10 sound metal cootaillEtrtl wrnch 
should be sealed and pfoperly labat&ct as aluminum phO$phkle.;or it may be deactivated alld 
disposed. See, pages 27,30 of Ihls manual lor de.aClivalion and disposal pl"Ocedure&. 
Transport Ihe damaged conlainers 10 an area suitable for pesltcide storage fot tnspection. 
FU,rther in...lruytions ... I-d I Jl..). nmendalions may be oblainllld. U required. from your distributor. 

Handle ar.lPl,. d..rm.JBd c)( .laine1~ as dascribed in conlainer djs~ sectiOns_ 

O. SPilL PROCEDURES 

1. GIMi"ral 

01.1 not Hush 60illage JoVwn drain 'Rolh watt>;. 00 NOT use water at anytime to c\.ean up III spilt. 
W'lle'in '";Wllar\·";lh unr"laC'&d aI'!f1linurr phosphlde..wl rapklly accelerate the prnduc1ion Oof 
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hydrogen phoe.phide gas and could cauSe spoNaneous Ignition 01 the gas. II the spillts roy 
a lew minute.! old and is no! contaminated by ~her materia/s, cc»Iecllhe 8pitlage arK;! place 
it back inlo the Ottglnal or other s()und rootal container and lightly seal. Seal puoctures wilh 
toll lap!3. II possible. use immSodiale-ly, CAUTION: AN IGNITION MAY OCCUR WHEN THESE 
CONTAINERS ARE AEO,PENED. 

2. Qulk·Fume Blgl 

Since the lormulat[on Is placed In sinall, tough bags, a splll will be either bags or a small 
quanUty of powd&r spiMed from a pUl""lclufl~d bag. Consequently. spills ara 001 lIkely 10 
conslilule a Ireque-nt problem.' • 

"the spill is fI1Ofe- than a lew mlnutes old or has t>e&n conlaminaled wHh waler, gal/let II up 
and placal! into an open lop can and deaelivata iI immedialely. 

If on-site deactivattoo is nolle-asible. these open ~ainers should be transporled in OPOfl 
vehicles to a suilable area away Irom occupied buiklings. Wei or dl}' daaelivation maY-lhari 
be carried oul. . • 

3. aUIK·FUME TABLETS AND PEU.ETS 

IIlhe spilled malerial is conJaminated or has 6egun 10 visibly decompose. gather 11 up and 
place 111010 open lop. perf{lraled ~a.tlon cana and process it immediately. 

00 not add more Ihan aboufone lIask (21Q 31bS.) 01 spilted male-riatlo the bUcket. II on'Slle 
deactlvalian ls not feasible, these open conlainers &hoUld be quickly transponed in open 
vehicle-s to a suilab4e area away from occupied buildings. Prolecllrom rainlall bul do nol $oal 
or cover cans. WeI 01' dry de~livaUon may then be C81ried oul as described in Ihe seclion 
immedialely below. 

E. OEAcnYATlON AND DISPO'SAl OfUNAEACTED TABLETS, PELLETS AND BAGS 

1. Wet Method 

Transport met&riai byhand orin open vehides 10 open ail away from occupi"ed structures. F~t 
iii drum 213 tult with waler. 

Add 1'4 cup ofJow sudslOg dotIergenl or surfactant In each gallon 01 *ater • Each hsk 01 lablets 
OJ pellets or the contents of 45 bags should be mixed with no less than 1 gaUon 01 walerl 
delergent 8OIuUon. Slowly j)OOllhe malerial inlo Ihe waler as il is stirred. Aftar 5 bsks or Ihe 
contenls of 200 bags have been addedto a 55 galJondorum ofwaler, wail Utllit bubbling is very 
&.low before proceeding 10 add 5 mole /lasks or200bags. Repeallhis procedl.lre unliJ Ihelimlj 
is reaCll&d. Conceotration readings should be taken to ensure lnal irlha1elion,exposure does 
not exceed lhe prescribed Umils. Stir occasionally thereafter Io-r at least 36 hours. 
Wear appropriate respiratOfY prolectkln. 00 NOT COVER THE CONT AINEA. IF THE 
CONTAINER IS COVERED. THE HYDROGEN PHOSPHloe BEtNG GENEAATEOWlLL BE 
CONFINED AND Will DECOMPOSE EXPLOSIVELY. The wei method of deaclivalioo Is the 
melhocl of choice lor quamitles,ln excess o-J 5 flasks (10 10.15 p()\.l(\{js~. It is sale 10 \:l"!spQse 
ollhis slurry. 

DIspose on the resulting deactivated slurry. wilh orwUoout preUmlnary pouring oul 01 excess 
walef, at a land'fiU or olher sUlabte burial site approved by local aulhorities. The waler from 
lhe slorry may be evaporated prior 10 disposa1. Where permissible. this slurry may be poured 
into iii sanilary sewer or oul 0010 the glOllr1d. 
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2. Dry Method 
• 

See inslrudl()(ls I.n disposal section above. 

NOTE; Naver place pellets.lablets. Ihel( d~1 Oflhe oosVwaler slurry In a coonned c;:on.tairu;Ir 
. 5uch as a closed drum or plasli~ bags. Any hydr09QO pho&phlde generalad wi/JI be con/llned 

and may f;l.ecompose explosively. 
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