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Mr. Pravin C. Ashar 
Inventa Corporation 
990 Highland Drive, Suite 110-\1 
Solana Beach, CA 92075 

Dear Mr. Ashar: 

Subject: QUIK-FUME TABLETS, EPA Registration 1\0 .. 59209-1 
QUIK-FUME PELLETS, EPA Registration 1\0 .. 59209-2 
QUIK-FUME BAGS. EPA Registration No .. 59209-3 
Your Submissions of May 21, 1998, August 10, 1998, and 

August 18, 1998 
Quik-Fume container labels submitted on your behalf on 

September 7. 1998, by United Phosphorus Ltd. ofIndia 
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As we have discussed by telephone on several occasions. the claim that these products l';ay 
be used to fumigate "rapeseed (including canola)" should not have been accepted by the Agency 
because there is no tolerance that clearly applies to that use pattern. The people who reviewed 
the manual that was accepted on January 15, 1997, indicated to me that they probably did not 
compare that revised manual to the published tolerances for Phosphine generated from 
Aluminum Phosphide. When I checked earlier this year. I could not establish that rapeseed "as . -
covered by an appropriate tolerance. 

The proposed revised applicators' manual submitted on .-\ugust 10. 1"98. iacks the site 
claim "rapeseed (including canola)". These additional food uses do not seem W be covered b: 
specific tolerances for Phosphine generated from Aluminum Phosphide: triticale and vegetable 
seeds. However, these sites appear to fall into crop groupings which are covered. 

The changes listed below must be made to the final printed version of the applicators' 
manual. 
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I. Delete "grain seed," from the last bulleted item under "3. Nonfood Commodities, 
including Tobacco" under "D. COMMODITIES WHICH MAY BE FUMIGATED 
WITH QUlK-FUME" (page 9). Grain seed usually is not considered to be a nonfood 
commodity. although it seems virtually impossible that any Phosphine from the 
fumigation of grain seed would be found in the crop resulting from the planting ot' that 
seed. 

2. Change "press on" to "press-on" in last sentence of item "9." of"F.7.b." ('"Procedures 
for Hopper Rail cars - Round Hatch", page 15.). Make the same change to last 
sentence of item "8." of ".F.7.c." ("Procedures for Hopper Rail cars -- Slot Hatch". 
page 15.) 

3. Change "jams" to "jambs" in second sentence of item "3." of·'F. 7.d:· ("Procedures 
for Box Cars", page 15.). 

4. Change the number for the section "Tarpaulin and Bunker Fumigations" from "4." 
back to "8,". 

5. Change the number for the section "Fumigation of Ship" from "5." back to "9,". 

6. Delete the last sentence of item "2." under "General Information" heading of"5. 
Fumigation of Ships" (page 18). The sentence introduces some confusion regarding 
which manual (yours or USDA's) "may also be followed voluntarily". As all users are 
required to follow your manual, no statement should imply that your manual may be 
followed voluntarily. However, the text which precedes the sentence in question 
indicates that procedures outlined in USDA' s manual "must be followed" except in the 
unlikely event that a shipper or fumigator actually wants the shipment to be designated 
"infested". Without having USDA's handbook in hand. I cannot judge to what extent 
it might conflict with your manual. but it seems clear enough that the "may also b~ 
followed voluntarily" sentence should be removed. 

7. Change the number for the section "Fumigation of Barges" from "6." to '·10 .... 

8. Change the number for the section "Fumigations in Small Sealable Enclosures" from 
"7:' to "II:'. 

9. Change the number for the section "Treatment of Beehives, Supers And Other 
Beekeeping Equipment" from "8:' to .. 12 .... 

10. Change the number for the section "Burrowing Pest Control" from "9:' to "13:' 
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We have not reviewed the container labels submitted on August 18, 1998. for the distributor 
products 59209-1-2548,59209-1-70506, and 59209-3-70506. As I indicated in my telephone 
message on August 24, 1998, we cannot stamp distributors' labels. It is your responsibility to 
make sure that distributors' labels correspond, as required, with your labels. 

The container label for 59209-1 submitted for you on September 7, 1998. by United 
Phosphorus Ltd. ofIndia is generally acceptable. Change the final printed label as indicated 
below. 

1. Replace the third sentence ["00 not apply ... potholes)"] of the 
"ENVIRONMENTAL HAZARDS" section with 

2. 

"00 not apply directly to water. or to areas where surface water is present or 
to intertidal areas below the mean high water mark." 

This change was indicated in PR Notice 93-3, as modified by PR Notice 93-8. 

Delete the quotation marks from the "It is a violation ... labelling" statement which 
appears immediately under the heading "DIRECTIONS FOR USE" 

The container label for 59209-2 submitted by you on August 18, 1998, is generally 
acceptable. Make the label changes indicated below to the final printed label. 

I. Replace the third sentence ["00 not apply ... potholes)"] of the 
"ENVIRONMENTAL HAZARDS" section with 

"Do not apply directly to water, or to areas where surface water is present or 
to intertidal areas below the mean high water mark." 

Delete the quotation marks from the "It is a violation ... labelling" statement which 
appears immediately under the heading "DIRECTIONS FOR USE" 

The 6-bag and 10-bag container labels for 59209-3 submitted for you on September 7.1998. 
by United Phosphorus Ltd. of India are generally acceptable. Change the final printed versions 
of these labels as indicated below. 

I. Between the current second and third sentences L1f"E'IYlRO:\:\lE:\TAL 
HAZARDS". insert the following sentence: 

Do not use QUIK-FUME BAGS in animal burrows." 

Note that the applicator's manual only provides directions for applying tablets and 
pellets to animal burrows. 
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2. Delete the quotation marks from the .. It is a violation ... labelling" statement which 
appears immediately under the heading "DIRECTIONS FOR USE" 

Submit one copy of the final printed container label(s) for each product and submit 3 copies 
ofthc final printed applicator's manual before releasir.~ these products for shipmec.: 

enclosures 
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Sincerely yours. 

William W, Jacobs, Ph.D, 
Insecticide-Rodenticide Branch 
Registration Division (7505C) 
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PRECAUTIONARY STATEMENIS 
HAZARDS TO tl./MANS AND DOMESTIC ANIMAlS 

KEEP our Of REACH OF CHILDREN 
DANGEII'POISON 

Alurmn. urn phosphide POWder. may be ,Iatal if swallowed, Do ~ get in eyes. on skin or on 
clothing ~ rut eat. drink. or smoke ~Ie har1dIiIl!J alumirun pnosptlide fu'niganls. II a se~ 
container IS opened. or if the maEriaI comes .,\0 contact with moisture. water or acids, 
extremely toxic phosP.hine gas will be released. 11 a garlic odor is detected. refer ~ the 
Applicator and Worker Exposure sedD1 of the applicator's manual for f4lPfopnate monitoring 
procedures. Pure phosphine gas is odorless; the odor IS due to a contamflanl. SinCe an odor 
may not be detected under cerum cifctnlstances, the _ absence of _ a garliC odor does not 
mean that phosphine gas IS absent Observe proper applICation. aeratIOn. reentry and disposal 
procedures specified elsewhere in the labelting to prevent O\/'efexposi.Jle. 

NOtE TO PHYSICIAN 
Alo.arunurn phosp~ bags react IIJith moisture In the air. adds and many other ~ to release 
phosphine gas_ Mild exposure to; inhaWion causes malaise. ringing of eaTS. fatigue. nausea and 
pressure in the chest which are reIieued by removal to fresh air. 

Moderate poisoning causes ~. 1IOO1iting. epigastric pain. dlest pain. cian'hea and dyspnea. 
Severe poOsoning may occur in a few hours to several days, resulting in pulmonary edema and 
may lead to dimness, cyanosis, ~ and death. 
In sufflo:3ent quantity, phosphine affect5 the liver, kidneys, blgs, nervous 9jSlem and dmAatory 
system. Inhalation can cause lung edema and hyperemia, smd perivasak brain hemorrhages 
¥IIi brain edema. IngesHon can ca.I!iie lung and brain ~ but ~ to the vIsoa'a Is ~ 
more conwnon. Phosphine~' . may resUt in (1) ~ «lema; (2) liver eEwted serum 
GOT, lDH and alkaline lase, reduced prothrombin, ~ jaundic;e; and (3) 
lOOney hematuria and anurla_ at!lology is characteristic of hypoxia. exposure over a 
period of days or weeks may ca~ p:IisOnirlg. Treatment Is so;mptomatic_ further information, 
contact the nearest National Poison 0Jntr0I Center. . 

ENVIRONMENTAL HAZARDS 
1M pro::Wct Is very hiqhly toxic to wikilife. Non-taryet ~ exposed to phosphine gas in 
burrO'W'S u.iD_ be killed. 00 not apply drectIy to water or to areas where surface water is present 
or to intertidal areas below the lTI"...art high water mark Do not contaminate water by cleaning 
of eo:ppment or disposal of waste. 

f.M>ANGERED SPECIES RES11DCIIONS . Refef to the appIic:atc:w's nwnJiIl. 
PHYSICAL AND atEMICAL HAZARDS 

Abnirtwn ~ wiB ndease phosphine gas if exposed to IIIOi5bn &on the air Of if II comes 
into cona;,d with \\later, acids and n..Iy other kPds. Piling al the bags mao; cause a tempemlft 
increase and coniine the Mease of gas so that ignition ad:I occur. 
~ open containers of aluminum phosphide products ouldoon or irJdcw::".s. in the presence 
of appt'O¢ate mechanical wnblation as under certain conditions thev may flash upon opening. 
When opening, point the container" away from the face and body, and sboAy open. AJtholgh !fie 
chances for flash are very remote, TleIIIII" open these containeTs in a flammable atmosphere. Ihese 
precaUtions will also reduce the applicator's exposure to phosphine gas. 
Pure phosphine gas is practically ird.IbIe in water and oils and is stabk! at normal fumigation 
~_ HCJWeVe'r. it may react with certain metals and cause corrosIoo. especially ",t higher 
temperatures and relative humidities_ ~ such as copper, brass and other copper alloys and 
predous metals. such as gold and siNer art' susceptible to corrosiofI by- phosphine. Thus, small 
electric motors. smoke detectors, brass sprinkler heads, batteries, battery ~ fork lifts, 
temperature monitoring devices, computers. calculators and other electrical EqUipment should be 
proIected or removed before fumigation. 

-

RESTRICTED USE PESTICIDE 
DUE TO ACUTE INHALATION TOXICITY OF HIGHlY TOXIC PHOSPHINE GAS 

For retail sale 10 am use 9"1y ~ cert~ied awlaors b hlse uses CO'Iefe(Ibtt fie ;wItC3or's certrtdlOfl or perstnS 
tranld In act.ordance with ~ appIlC3lor's mnaI wtrtIng IJlder Ihe dj,ect SI4lf'VISiOO and 11'1 tte phy5ICaI preseoc:e ,(' 
IlIIhe certified appIaor. Ph)'sical preseoc:e IllIIrlS on siIe CI' on the premises. Read and IoIIOw Ihe label DlIhe t ... 
awlicalor's ITQ'lliI lItld1 CQlCains am;>IeIe insIn.dJons !of sale use 01 this peWde ,'i~": Q BAGS 

b~ , 

UIK-FUME StJI • 
I 

Ali.anirun Phosphide FurnlganI 
A fum/ganl for use against 1~/ed insects which infest listed raw agricultural 

commodities. 5pedjied processed foods and animal feeds 

Active ingredient A1wninum PhosptticIe .. . ............ :,._.60.0% 
Pm ingredients . ..... 40,0% 

F'flECAUCION A.l USUAfUQ: Si usled no lee ingles no use este produdo IriJsIa QUe fa IftqUeta se ktbilya-Sido 
spllCillo ~bmente tI. 

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

STAlEMENT OF PRACTICAL lREATMENT , 

SlII",,*, 01 ~ 10 phosphine are 1mladIe. dil1iAeSS. nausea. diIIicuII bIfStling. vomilino ilIId dicrTf.,>,l,. • : 
In all cases 01 ~ gel imnediale medical attemon_ Take the vicIin to a dodO! or esT8gency ~ : I 
la:ility_ II the oas 1f00l aluminum phosphide is tNHAlED: ~ exposed peoon to fresh ail. Keep ~ Wi!ITn an" 
make sure PI'>Ofl ta.l breaItle freely "'bfealtling t;as slewed. giw art~icial respiratll)n ~ mouth-lo-rT1Ollh or other 
means 01 resustitallOll_ 00 00: gM! ~ng by rrouttl to ... LIICOfISCious person. H alumioom pIlOSphicIe jI(JWOef 
is IWAl.UIWED: Drink or adminiStet ore or two glaSseS III water and ~ wmiting by IOuc:tIinQ badt oIltIoaI 
db". or if available, ~ 01 ipeCac. Do rD give ~ by mdl if victim is ~CI'I~ aIIJllI 
akIl'iI'Un phospIIi:Ie powdIr gelS CI'I IIIIt Brush maBiII 01 cImhes and sIlJeS in a _I wn.~ ... Allow 'I 
ckihes to .. in a WIlItiIaled arsa prO Io~. wasil ananinaIed bin sbn 1I'IOroLI!iwY,..itn ~.-<I wrer.: . 
II in EYES: Flush with pIerty 01 ..aIer. Gel: medir:21 otIentiorl Inmedialely. • , " , 

SEE SIDE PANELS FOR ADDmONAL PRECAUTlONARY STATUfENT.s 

CONTENTS, 6 BAGS (34 grarm each} NET WEIGHT: 204 Groms (7.2 /X.) 

Manulactured for: INVENTA CORPORATION 
990 Highland Orl\'t:, Suite IIO-:\\, Solana Beach, Ca1iforni;1 ~2U7S, L"':-';.\ 
E.FA. Registration \0. 59209-3. E.PA. Establishment \u. -ll ;-';I~i-IY-l 
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DIREC11 
"h is a VIOOOOrl of federal law to use this 

The Applicator's manual lor Quik-Fume Ta 
lor appl,;;a,on procedures and other inlorn 

\ts an(l6ags 

':\ STORAGE 

~
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, In A~' weD wntilated area ~ ~ . . A~ Do not contaminate water, f 
.. _~ these commodities_ Do not ~ 

~. 11-. .- D 

Do not oonIaI'Ilinate water, food or feed 

lJnreacted or partiaDy reacted aIumirun 
of eKCeSS pesticides or rinsate is a vioIatio 
oi by use according to label instructions, • 
agency or the hazardous waste represe 
gIAdanoe. For specific InstructionS, reiez' t, 
.,....;. 

Some local and state waste dispos 
~. Disposal procedures s 
ensure rompIiance with kx:al ~ 
control. agency or the Nwardous wasae re ......... 
~ oi empty cans in a sanbry land 

H'property exp<l§ed, the spent residual 
phosphide VJiII be grayish-white and 00 
J-Ioweyer. residual dust from ~ 
~. 

Bags comaming spent aluminum phospI 
~ ~e:. or other approved 5ih 

~ For comr,,,,:~ disposal. sp;1I and leak procec 
, Tablets PEllets and Baas, 
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RESTRICTED USE PESTICIDE 

DUE TO ACUTE INHALA nON TOXICITY OF HIGHLY TOXIC PHOSPHINE GAS 
f 01 retail sale to and use Of'lly by certified appIk::ators to/' those uses covered by 
the applicator's cer1ilication or persons trained In accordance with the appfiCalar's 
manual WOno:lng under the direct supervision and in the physical presence 01 the 
certihed applicator. Physical presence meanson site or on pn:mises. Read and loUow 
the label and the applicator's manual which contains compIeIe instructions for safe 
use of this pesticide. 
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THISPAOOUCT ISACCOMPANIEO BY AN APPHOVI.O L.ABE;.L AND APPLICA rOA'S 
MANUAL READ AND UNDERS1AND THE ENTIR!=' I A8HING AND MANUAL All 
PARTS OF THE LABELING AND MANUAL ARE EQUALL Y IMPORT ANT rOR SAFE 
AND EFFECTIVE USE OF THIS PRODUCT CONT ACT 

INVENTA CORPORATION 
Slto Highland Drive, Suite 110·M 

$olana B.ech, Calitornia 92075 USA 
IF YOU HAVE ANY QUESTIONS REGARDING THIS LABELING OR MANUAL OR 00 

". NOT UNDERSTAND ANY PART OF THiS lABEtlNGOR MANUAL, REFER TO THE 
APPLICATOR'S MANUAL FOR DEl AILE 0 PRECAUT IONS. RECOMMENDA liONS. 

'AND DIRECTIONS FOR USE .. ~<fo~\i.\t:.N'tS...a "'£'i'" 1..e~t' 0 STATEMENT OF WARRANTY 
ill Manufacturerwarrants that the product conforms to its chemical description and when 

APPLICATOR'S MANUAL 

QUII{~FUME ,~ used according 10 label directions under normal conditions of use, it is reasonably fit 

1 
~ \~"j\J for the purposes stated .. Seller makes no other warranty. either eKpressed or imptied. 

~t~ \ ..,ee~nd buyer assumes all nsk should the product be used contrary to label instructions. 

Tablets, Pelle~ and Bags \-t \~'l~ f~te,::;~.le;ti('\::\:; TABLE OF CONTENTS 
Aluminum ptooapnldl F~ \)It~ ... '" '.- .b .. p. l'4,0-

A fumigant tor use against Iist«l-..crs whk:h inlestlisfed ntW agricuItutiI\·I.r ... ~ .' '; .. :.l.. (->-: \ ,~~.\ ·.l.e
3
,,· 1. INTROOUCTlON AND SAFETY RECOMMENDATIONS SUMMARY 

commodities, specified process«J foods and anirMI feeds t' . '.' .-" \ \' ,:~ r :~ t .'La~ 
Active ingredient: Aluminum Phosphide.. .......................................... . ... ~;~'. 'r::9W?~ 2. PRECAunONARYSTATEMENTS 

~~~~=t~L'USUARio;"S4 ~i~ ~'~"~':g;;'~"~"_;'~~" 40.~---- ~: ~=:I ~r~a~:~~ :;~e:~~stiC Ammals 

hasla que Ia etiqueta se Ie haya side explicado ampliamente. C. Note to Physician 

~ KEEP OUT OF REACH OF CHILDREN ~ 
X DANGER/PELIGRO-POISON X 

PRACTICAL TREATMENT STATEMENT 
SYMPTOMS of O ....... KPOIIIf. 10 phoIphine .... ~. dIzZIneM. nlu .... dItficuK brHthlng. 
vomiting and Oiarm •• In a" caMS 01 O~U .... Q8I ~.1NdIca1 attention Take 1M 
VICIrm to a docIor or emergency treatment facility 

If the ga, Irom "umlflum phosphide is INHALED: Mo'tt _JIPQMd petWOn to freSh air. Keep person 
warm and make sure person can breathe I, .. !y, "br~ twt 1lOP9«I. give anifcia! rupIr.tion 
by mou1h·to-moutt'I or othe-r means of resuscitation Do not giwe anythi'lg by mouth to an uncon· 
SCIOUS per$()(l 

It alumonum phownode powder. granuleS. tablets or pellett .... SWALLOWED: Drink or admlnlSI&! 
one Of two gluses ot water aod Induce vern'lI1gb)' k>uChing t.ck oItnroal with finger. Of" available 
.yrup 01 opecac Do nOl gIve anything by mouth If IIiCIIm It unclCINCIoua Of not alert 

It powder. granules, tablels Of pe~, 0' alUm..,um ~ ~ on StUN: &vII'! material of! 
Clothes and shoes .., • well venlil.led alea Allow ~ to ..... t. in a venlilal.cj .r .. prlOl 10 
laur>denng Wash contamInated bare sklfl thOtOOJ9hly with soap and water 

If '" EYES Flush WIth plenty ot wale, Gel medICal lInentlOO tr'rlmedililely 

Manutactured for INVENTA CORPORATION 
990 HIghland Dnve SUIte 110·M. Solana Beach. California 92075 USA 
Phone (1')19) 792 5665 fa. (619) 792 8578 
• PII n"q"",,,,TI,,n NfI'i 59)09 '. ~q?09 ') ilfld 59209·3 

• · . • • • · . 
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D. Phystcal and Chemical Hazards 

3. DIRECTIONS FOR USE 
A. General 
B. Efficacy 
C EKposure ConditIOns 
D. Commodities Which May Be FumIgated with QUlk·Fume 
E. Recommended Dosages 
F. Application Procedures 

4. AERATION OF FUMIGATED COMMODITIES 
A_ Foods and Feeds 
B. Tobacco 

5. PLACARDING OF FUMIGATED AREAS 

8. PROTEcnVE CLOTHING 

7. APPLICATOR AND WORKER EXPOSURE 

8. STORAGE INSTRUCTIONS 

9. DISPOSAL INSTRUCTIONS 
A Genera! Disposal Statements 
B Directions For Disposal Of ReSidual Dust f lorn OUlk I-urne 
C Directions For Deac'lv~'I('In Of n~<;ldlJal Ollsl rrorn Ouik-Fume 

- 10 SPilL AND LEAK PROCEDURES 

~ 
Vl 
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SECTION 1 

INTROOUCTION 

QUlk·Fume fumigants are used to protect stored commudltles from damage by Insects and 
IOf contrOl of burrOWing pests r um!gatlon of stored products WIth QU!k-Furne In the manner 
prescribed In the labeling does not contammate the stored commodity QUlk-Fume and other 
aturT'tlnum pho$phlde IUlm9aots are aded upon by atmosphenc mOisture to produce 
phosphine (PH, hydrogen phosphide) gas Qwk-Fume Tablets, Peilets and Hags conlaln 
aluminum phosphide (AlP) as thelf active Ingredient and Will liberate phosphine VIa the 
follOWing chemical readlon 

AlP + 3H 0 --." AI(OH). + PH 

Phosphine gas 1$ highly toxIC to Inseds, burrowing pests, humans and other forms 01 arwmal 
hfe In addition to its tolOC properties. this gas will corrode certain metals and may ignite 
spont~y in air at conC8'*all(lOS above its lower flammable limiI 011 8% (VN) These 
hazards WIll be deSCribed in greater detail laler In Ihis manual. Quik-Fume Tablets & Peltels 
also contains ammonium carbamate which liberates ammonia and carbon dioxide 
as follows: 

NHCOONH. ---> 2NH, t CO 

These gases are essentially nonflammable and act as inerting agents to reduce fire haZards. 
The ammonia gas atso seMIS as a waming agent 

Quik·Ftme iI pNPa.-.d in three loons. tablets, pellets and bags. The rolXlded tablets weigh 
approximat4lly 3 orame and retease t gram 01 phosphine gas. They are aboUl 16.5 nwTI in 
diamecer and ... bull. packaged in resealable aluminum flasks containing 100 or 500 tablets 
each. ThI pellett weigh approl(imal~ 0.6 gram and release 0.2 gram of phosphine gas 
They are abc:MA 9.5 nwTI in cWnater and are pad(aged in resealable flasks containing about 1660 
or 2500"..... The bags contam 3.t grams each and release 11 grams 01 phosptline gas. 
They .r. packaged in metal containers ol.ix,ten Of one hundred bags 10 Ihe contaIner. Other 
pad,aqe sizes may be avaIlable. The bags are packaged In an inarl envirorwnenl 

Upon eKposue to iIIr, QljI(-Fume Tablets, Pellets and Bags begIn 10 react with atmospheric 
rTlOIsture to produce small quantitIes of phOsphine gas This reactlOf1 star1s slowly. graduaRy 
accelerates and then tapers off again as the aluminum phosphide is spent. {)Uk-Fume Tablets 
and p ..... NIICt ~ laster than do the bags. The rates d ~ of1he 1abIefs, 
pellets and bags Y8.fY. depending I4X>'1 the moisture and tempet'ilturtl conditionS. FOf e~, 
when ~and ~ dthe ft.mogaIed con'Yl"lOdIty are high, decomposition of Chik-FI.ITI8 
may be COt"f'IP6ete in Ies& than 3 days. However. at loWer ambient ttJl'T'4)eratures and low reIaIiYe 
mrr.oify levels, decompoaitiorI of Ol"k-Fume may reqtire 5 days or more. After ~, 
OUIk-Fume I80wes a gray-v.Me powder <XIfT1)OS8d almOSt entIrely of ~nLIT\ hydrOxide and other 
approyed inert ingreOertS. It prop8l1y eKpOSed, \he spent OLlk-FUT18 wit norma.y contain arty a 
small arnounI of l6Ireacted ah . .mirun phosphide and may be diSpOSed 01 withOO haZard Partlaly 
spert r$Sidu8 from ~ely elqX)Sed QtiIo;-Fume wi~ reQUIre speoaI care PrecalJlions and 
InstructIOnS k>r further deacttvatton and disposal WI_ be gIVen laler In the applIcator'S manual 

OUIk-Fume Pellets. Tablels and Bags are supplted tn 9dsltghl contaIners and Hleot shel1111e 
1$ UnlImited as long as the packagIng remaIns tnlact Oltce opened lor tumlgalH)n. the flasks 
01 tablel, andpellels may be lightly resealed and stomd tor Iwure u!';e The QUlk Fume Bag·s 

..container cannot be resE'!al.,o lor future use Storage anr! hanol,ng Inslntcllon!' WIll he given 
.. "'tn delatltatel In Ihe apphcator"s milnual 

It 
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SAFETY RECQMMENOA noN SUMMARY 

Carefully read the labeling and follow inSlruC\lons. 

2 Ne'Ver lurntgale al{)(le from InSlOe the siorage strudufe 

3 Person superVISing must be a eMIlie<! fumigator. and the personne4 aSSlsllng must be 
fratned in the lISe 01 alumll1um phosphide Never allow uninstructed personnel to handle 
aluminum phosphide 

4 Approved respiratory protection must be available for the fumigation 01 struch,Ke5 from 
within. 

5 Wear dry gloves of conon or other malerials il conI~ with Quik·Fume Tablets. Pallets 
Of the powder from Bags is likely. Aefate used gIOVft and other contaminated ctothing 
in 8 wall ventilated area prior to hwndering. Waeh hands thoroughly after '*"V Quik
F""", 

6 Open fumigant conlamet' tn open air ontv. Nevef open in a ftammabIe atmosphere. 

7. 00 no( allow Ouik·Fume to c:onI.ad water or pile up. 

8. Dtsposa of empty oont&ll"lel"S and ~ residual dusllfl a INfW'IfH' conIiIIenI with the 
label instructions 

9. Pa.l warning plllCIlI'~ on fumI~«t ..... 

to. PriOf to tumtgation. notify appropriate compa'ty tmPoyees. PnMde to kK:aI officials (fire 
~, rescue SQuad. police. etc.) on an 8MUI'II batts. relevant .. tety information 
IOf use in the event 01 an emergency. 

1 , Phosphine fumigants are not to be used for vacuum lumigallOOI. 

12 Exposure 10 phosphine must not 8Kceed the etghl hour TWA 01 0.3 ppm dunng 
application or a ceiling concentration of 0.3 ppm aft ... awttcation is completed. 

13 Fum.gated areas must be aerated to 0.3 ppm phos9t\Ine or .... priof 10 reentry by 
unprotected wonc.ers 

14 Finished fOOds and feed" lhal have been lumigllt~ Wllh ()yik·Fume ~ be; .. rated for 
48 hours prior 10 otlenng 10 lhe end UN con8tMTMtr 

15 Transfer of a treated commodrty to another ane without complete Mration IS permIssible 
proVIded Ihal the new storage sl1e is placarded if lhe phosphine concenlra1ion is above 
03 ppm 

16 Keep conlalners 01 QUlk·Fume lightly closed e)(Gept while remoVIng product lor 
apphcatlon 

t 7 Protect malenals contalnlf'g metals sUCh as COppel sliver 90ld andthetr alloys and salts 
hom corrOIlVil e_posure Ir:> phot.phll'le 

• 
1 M r ablets, Pellets and Bags !fIusl not come In conlad WIth any PI0C8Ssed load, e)(~eQnhi'l! ...... 

lablels and p<?ltels "'ily hE' added dlleclly to plocessed brewers nee malt and <:4Irn<ifll~ 
USf',j '" the manular1ult' ,)1 t>P"" " 
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19 Do not use aluminum phosphide contc\lnerS lor <lrly PU'POSE' other Ihan le'-y.;I,ng or 
reCOndl1iOOlng 

20 OSHA recommends pre-e_posure screening 01 employees to detect Impaned pulmo
nary function They recommend fhal any employee developing Ihls cooolhon be referred 
tor medical elllminatlOn 

SECTION 2 

PRECAUTIONARY STATEMENTS 

A. HAZARDS TO HUMANS AND DOMESTIC ANIMALS 

DANGER: M.minum phosphide powder. granules. tablets or pellelS may be fatal if swallowed. 
00 not get tn e'1". on skin or on dothing. 00 not 681. dnnk or smoke while handling alumirn.wn 
phosphide fumigants. If a sealed container is opened or 11 the malerial comes into contact with 
moisture. WAt..- or acids. extremely IOxic phosphine gas wifl be released. If a gar1ic odor is 
delected, refer to APPLICATOR AND WORKER EXPOSURE section of the applicator's 
manual lor appropriaIe moni1oring procedures. Pure phosphine gas is odor1ess; the odOr is 
due 10 • contaminanl. Since an odor may not be detected under certain circumstances, the 
~ 01 • garlic odor does not mean that phosphine gas is absent. Observe po>per 
application, ...-ation. reentry and disposal procedures specified e/wwhefe in the labeling and 
in this manual to prevent overeJq)O&ure. 

B. PRAC11CAL TREATUENTSTATEMENT 

SYMPTOMS of 0Ye«IItJ)OSUf8 to phosphine are headache, dizziness, nausea. difficuh 
breathing. vomiting and diarrhea. In afl cases 01 overexposure, get immediate medical 
attention. TIIke ChIi victim to a doctor or emergency treatment facility 

It the gas from aluminum phospt·llde II INHALED; Move el(posed person to fresh illr. Keep 
persoo warm andmake sure person can bfealhe freely. If breathing has stopped, give artificial 
respiration by mouth to mouth or other means of resusCItation. Do not give anything by mouth 
10 an t.If"ICOflSciou person. 

If alumirun phosphide powder, granules. tablets or pellets are SWALLOWED: Drink or 
actminister one or two glasses of water and induce vomiting by touching back 01 t1lroal with 
fin98f. or if available, syrup of ipecac Do not give anything by mouth if victim is unconscious 
or not aI8rt. 

II powder. granules. tabtets 01 pellets of aluminum phosphIde gel on SKIN: Brush material off 
clothes and shoes Ifl a well venltlated area Allow clothes 10 aerale In a venhlated area pnor 
fO launderi"9 Wash contaminated bare skin thoroughty Wllh soap and wale. 

It In EYES: Flustl with plenty 01 waler Get medical altenhon Ifnmedlalely 

C NOTE TO PHYSICIAN (We recommend that this section be given to the attending 
physician): 

... Aluminum pho'ptude g'anules. powdtll.li1blets Of pellets r?,tt.:l with mOlstulI:' In thE' "" aCids 
",nd many other lIQUids 10 rel~ase pllo.o;phlne gas Mltd ('XP0!o.UlU by Inhalahon LilI'Su:-. 1\18lll"le . 

.. .. 'I'Ingll1g of ears. fatIQup., nauspa ;:1Il0 pressure In thf> ,-hf'~t whICh '" (f'ioE'v.,,1 I!y 'emoval to 

.. ~eSh all 
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blode',!'" p",srJ,unQ (;;lllse::' w~clkne<;s, vorr"hOQ. eptgas'flc pain, chest pain. dIarrhea and 
c1ysrn'O'a 

Severe pOIsoning may occur In a Ie ..... hoUfS 10 several days. resulting in pulmonary edema and 
milY lead 10 d'Zl,n<:>SS cyanos,o:; unconsCIOusness and death 

In suffiCIent QuantIty. phosphine affects lhe 1!Vet'. kidneys, lungs. nervous system and 
circulatory system. Inhalahon can cause luog edema and hyperemia. small perivascular brain 
hemorrhages. and bra,n edema. Ingestion can cause lung and brain symptoms. but damage 
\0 the Viscera IS more COr11rl1Of1. Phosphine poisoning may resutt in (\) pulmonary edema: (2) 
liver elevated serum GOT. LOH and alkaline phosphatase; rec\ucedprotfW'omt)in; hemorrhage 
and jaundice: and (3) kidney hematuria and anuna. Pathology is characterist;c of hypo)(ia 
FreQuent exposure over a penod of days or weeks may C8UM poisoning. Treatrnen1 IS 
symptomatlC_ For further ""ormation, contatct IN ~I poieon c:ontrot center. 

D. PHYSICAL AND CHEMICAL HAZARDS 

Aluminum phosphide in tablets, pellets, bags and partially spenI dIS wi! r ...... phosphine 
gas if elCpOS8d to moisture from the air or if it comes inktoontact" WIlIer, adds and many 
other liquids. Piling 01 tab/ets. pellets or dust from their fragmentation may cause a 
tempetllture increase and confine the reIeaM of gill 10 that tgnition oouId occur. 

Hydrogen phOsphide (phO$phine) air mixh .... al COI ............. .oove the lower lammable 
1imi1 may ignite spontaneously. IgnHion of high COIlClfllttatb. of hydrogen phMphide can 
produce a very energetK: reaction. Explosiona can occur uncIW .... conditioN end may 
cause severe petSOnaI ~ury. Never aIqw Iht byitdw 01 htd!pgan C!I!szMJhid!t 19 txeee(J 
explosive concentrations. Do not confine &penC Of partially SJ*'tI dust from melaI phosphide 
fumigants as the $$ow release of hydrogen pho$phIde from thiS material may rnuft in formation 
of an explosive atmosphere. 

Always open COI'l1ainers of aluminum phosphide produGtt DC.ItdootB or indooB in the presence 
of mechanical ventilation that vents irnme<iately outside, as undef certain conditions, they 
may flash upon opeoing. When opening, point the COfCaIIW away from the face and body and 
sloWly loosen the cap, Although the ~. for Itash ar. very remoc •. never Open the 
contalO&t in a flammable atmosphere ThBJUI P'~ution. will also r.ouctI the applicator's 
BJ(posurB 10 pho.phlfl6 "as 

Pure phosphine gas is practlC8l1y lIl$OIubIe 111 waf ... and on and is stabkl at normal fumiOatlOl1 
tempetatures. How4wer, it may react with certain metals and cauae OCIffOSion, especially at 
higher temperatUfas and relative humidities. Metals such as cower, brass and other copper 
alloys. and precious metals such as gold and Sitvar ar, su&eep(ible 10 COf\'OtfO(l by phosphine 
Thus, small electric motors, smoi(e deteclOfl, brus sprinkler helda, batteri" end battery 
chargers, 101'11. 1Ifll, temperature fTIOOIIorinO systems, eltctncaltwltch oeaf, communication 
deVices. computers, calculators and other electrical IIQUIpm8nt shOUld be proteoed 01 
removed belonl h.lfTllgahOt'1 

Phosphine gas will also read With certam metallic salts and therefore. senSItive items stJ('.tI 
as photographic htm some ,norganic ptgments_ etc should not be exposed 
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SECTION 3 

DIRECTIONS FOR USE 

A GENERAL 

11 .s a ""o/atlOO 01 lederal law to use this product In a mannel Incons'sten' WIth "5 labeling 

OuIk-Fume TabiMS. Pellets and Bags are RESTRICTED USE PESTICIDES due to the 
acute inhalation toxiCIty 01 phosphine gas_ These products are 1o. relall sale to and use 
only by cef1ified applicators for uses covered by the applicator's CertIfication or persons 
trained In acc::ordance WIth the manual. WOrkIng under the dlred supervision and in the 
phySicat presence of the applicator. PhYSIcal presence means on sde Or on the 
Pfemises. Read and toltow the label and the manuat which contains complete 
IflStructions for the sate use ot this pestiCIde 

2 Ouik-Fume is a highly hazardous material and should be used only by 'ndlV'dUaltt 
trained in fts pt'ope1 IISe_ Betore using, read and tollow the precautions and directions 
contained in the Ouik-Fume label and in the applicator's manual. 

Persons ~ with DlIk· Fume shoUd be kno~able 01 Ihe hazards of this 
chemical and trained in the use of required respiratOf'y eQUlpmenl and detector device, 
emergency procedures and use of the fumtgant 

Additton.! copies of the applicator's manual are available lrom 

INVENTA CORPORATION 
990 Highland Drive, Suite 110-M 

Solana Seach. California 92075 USA 

3 AI least two pe1'SOI'IS tramed In the use of aturmnum phosphIde must be present during 
fumigation of a structUf€ if entry into the structure is required lor apphcalton 01 the 
lumloW't. Two trained persons must also be present dunng reentry into fumIgated or 
partially Hrated ,trUCIures, Only one trained per.on IS reqUIred 10 be present when 
Quik-Fume is applied from outside the area to be treated 

• 
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Shtp hCMds, barges, contalna,. on ships. railroad cars and contaIners shipped ptggY
back by raitway maybe lumigated in transit. However, trucks. vans. trailers and similar 
transport vehldes calYlOl be moved over publIC roads and highways unhl they are 
aerated and the warning placards removed 

Do not lumgate commodities with QUlk·Fume when commodity temperature Of the 
temperature to which atuminum phOsphIde IS e~po!'led IS below 40"f' (':1°C) 

The IIle 10 be IUmgated must lirst be mspedad to determnle ,I 1\ can be made 
suffictently gashght. Then a plan should be developed to provIde to, safe and eHictent 
apphcatlon 01 the fumigant to inctude emergency procedures elc where reqUIred. and 
to deCIde how monitoring shoutd be conducted to prevent e~cessive e~posures 

Wear dry gloves 01 cotlon 01 o\he. maten,,1 ""1,,le handl.ng Ol"" Fume f able!s 01 
Pellets Was.h hands thoroughly aflel use 

PhostIhtne gas may Ilash ii' concenlrat.Ofls aoov'" .,~ lIalfuniiDIt' tomll ll1erel(,,€ always 
open O"lk.j:""fl'loE> r.onl""lf>r<; 1<\ Ol",-,n _HI ,HI'I q"v". ," ... !!ilfllfl\;j!>l •• ""'0'>(,''''''-' This 

, 
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prf!';autlon ..... 11 not onlV prpvent ham> In the unlikely evem of a Hash but wilt reduce the 
3pphCitlor's f!KpoSlJre to phosphine gas 

9 PIling of tablets. pellets 01 bags Of addition 01 waler 10 OUlk-Fume may speed up lhe 
reaalon cause a temperature lI)Crease andlor co.-.fine the gas SO thaI ignition could 
occur 

10 As much as '5 possible. proleCl unused OuIk-Fume from .lce.sive eKPOSure 10 
atmospheric ITIOIs\ure dunng appllcallon and bghtly reseallhe a1l.Wf1inum ftask prior to 
returning tablets or pellets to storage Quik·Fume Bag conIainers. once opened. cannol 
be resealed 101 future use 

11 Phosphine gas may react with cenain melal$ and their salts 10 produce corrosion. 
Goppel", copper alloys and preCIOUS metals such as silver and QOkl are susceptible to 
corrOSIOn and iteffifil containing these elements should be removed or protected prior 
to furrwgalioo with Ouik-Fume. 

12 Do not allow Ouik-Fume Of its residuaf dust to COfI"I8 .... concact withprooeued foods or 
commodity packages intended for retailers exc.pl that OUk·Fume Ta,*,,-, Pdet$ or 
Bags may be added directly 10 prOCHud br..,.,. nee. nWt and com grtt. I.-.d In the 
manulactUfe of beer. 

t 3 Respifacory protectIOn 8ppfoYed fOf the conoenttfton 10 which the ~ MI be 
exposed must be avaitable If Ouik·Fume is 10 be applied from within .... 1trUdUt8 to be 
fumigated. Respiratory protection 0Hd not be availeble for ...... tuch .. ~door 
application or addition of tabIetI or pe/Iet1 to automatic diepenIIng dIYIoII etc., it 
exposure above the TlV's will no! be 8I"IOOumentd. A NtOSHIMSHA 1PPfOY8d. fuR..taoe 
gas mask, phosphine canister combination may be used at levels up to 15 ppm. Above 
this lev.! or in situalion, where the phosphine conoenIrMion ;. unknown a NIOSHI 
MSHA approved, self-contained breathing apparatus (SCSA) or ill ~aIenI must be 
used. 

14 Notify appropriate company employees prior to tumigabOn. Provide to lOcal officials (hre 
departlTlEKlt. rescue squad. police, etc.) Ofl annual basis rMevanI .. tety infonnation for 
use in the event of an emer9&"CY 

B. EFFICACY 

OUIk-Fume has been found effeChVi! against the following InMC1.' and their preM:luft stages 
(eggs, larvae and pupae)' 

almond moth Eutopean gralO moth Mediterranean flour moth 

angol.lffiOlS grain moth ftat grain beetle pink boIIwonn 
bean weeVIl fruit lIies raisin moth 

bee, granary weevil red ftour beetle 

cadelle o,.al.r wal moth nc. weeVIl 

eelealleal beene hairy lung14 blNlle rusty grain beetle 

Cigarette beelle HeSSIan fly saw·loothed grain beetle 

contused flour beeUf' Indian meal moCh spider beetle 
• dermf>S!ld bee!le khapfa beetle tobacco moth • • 

dried fnJl! beetle lessel grain bore' yeUow meal w~ • • 
<1""(jlrwl moth rn;Jlle weell'll • • • 
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Although It IS possible 10 achieve total conlrol 01 the IlsleelloSeel pesls Ihls IS ir"'Ql>elltly nol 
realized 10 actual pradlce Fac10rs conIributlOlJ 1o less than 1 ()(I°'o control afe leakS poor gas 
d.stnbuliOfl. unfavorable ellPOSUfe conditions. etc In addlhon. some InseCts are less suscep· 
hble 1o phosphine than others II maKmum control IS to be allalned. eKlreme care must be laken 
In sealing. !tie higher doSages must be used. el(posure peflods must be leng1h{'f1"rJ proper 
application procedures Iollowed and temperalure and hl/ffild~y must tw lavOfahl", 

C. EXPOSURE CONDITIONS 

The follOWing conditIons may be used as a gUide In delermlnlnY the ~lenglh of lhe 
el(pasure perIOd .1 thi:! tndicated temperalures 

T emper8ture to 
which Fumip'lt 01" 
Insects.,. ExpoMd 

below 4Q"F (S-(;) 
40··S:rF (5-12"C) 
54··StrF (12·1S·C) 
6O°..se·F (1&-20-(;) 
above se·F (20"<:) 
above "TrF (25"C) 

Umtmum Expnute Periods fOt" Quik·Fume 

Pellets 

Do not fumigale 
8 days (192 hours) 
4 days (86 hours) 
3 days (72 hours) 
2 days (048 houft;) 

Tablets 

Do no1 fumogate 
10 days (240 hours) 
5 days (t20 hours) 
4 days (96 hours) 
3 days (72 hours) 

Bag. 

Do not IlJmIgate 
14 days (336 hours) 
9 days (216 hours) 
6 days (144 hoors) 
4 days (96 hours) 
3 days (72 hours) 

The length of the fu'nigatlon must be great..,ough 10 prOVIde tor adequate control 01 the inhct 
pesta which .... the commodity beinglr&a1ed. AddItionally, the fumigation period Should be 
long enough to allow for more or Jess complete reaction 01 Quik-Fume with 
moIlture 10 tNt little Of no unreacted aluminum phosphide remains. This will minimize 
phosphine 'xpo8Uf"e during further Itorage and/or processing of the trealed bulk commodity 
as well as reduce hazards in the disposal 01 partially spent alt.minum phosphide products 
remainino after apace fumigations. The proper length of lhe fumigation period will vary with 
expo$Ufe conditions, since in general, insects are lTIOfe difficult to conlrol at Iowel tempera
tures and the rate of phosphine gas pfoduc1ion by Quik·Fume is less at lower lemperatures 
and humidities. 

11 shoufd be noted that there is little to be gained by eKlencllng the exposure period If the 
atrUC1ure to be fu'nigaled has no! been carefully sealed or II the dlltrlbu1lon 01 gas is poor and 
InsectS.,.. not IUb;ected to lethal conc:emrations 01 phosphine. Careful sealing is reQuired 
10 ensure that adeQuale gas levels are retained and proper apphcatioo procedures must be 
followed to provide satisfactory dislribu1ion of phosphIne gas. Some structures can only be 
Ireated when c:ornpMtely tarped: while others cannot be property sealed by any means and 
should not be lu'nigated. Exposure times must be lengthened to allow lor penetrahon 01 gas 
Ihroughout the commodity when fumigant is not urlIlormly added to the mass, 101 example by 
surface appIk:a1ion or shallow probing. Thts IS particularly important In the fumIgation 01 a bulk 
commodity cornained in larqe storages E lCpOsure lImes need not be lengthened II phosphIne 
,. bell'O ,.-Circul.led in bulk storage 

Remember •• xposure periods in the table are minimum periods and may not be 
adequ.t. 10 control all stored product pests under all conditions nor 
will they always provide for total reaction 01 Quik·Fume, particularly it 

• e .:,emperatur. and commodity moisture levels or humidity are low during the fumigation. 
... temperatl.M'e of 70"f and 11.5"_ grain moisture (60% relative humidity) provideS 
... excellent conditions IOf fumigation At lower humidities Ihe lisled el(posure period must 

w be incr .... d . 
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o COMMOOITIES WHICH MAYBE FUMIGATED WITH OUIK-FUME 

GUlk· ~ ume may be used lor the h.lfl'llg81'on ollhe listed raw 8gncuttural c:ornmodII'e$, anlmill 
feed and feed ingredients. prQCeSse-d foods, tobacco and cef1Cl1n OIhel nonfood lIems 

, Raw Agricunura, Commodities, Animal Feed 8nCI Feed lnVAtdient. 

t he listed commodities may be tumigaled with Quik·Fume Quik-Fume T abtets, Pellets and 
Bags may be added directly 10 8Arnal feed, teed ingredienls and raw agricutlUfai corrrnodities 
For space fumigationsQUlk-Fume Tablets & ~s rnayalso be appli@dinmoisturepermeable 
envelopes or on trays Of similar deVICes 

almonds • pe."utl 
• pecans anImal feed and 

feed ingredlems 
millel 

barley 

"""at 
filberts 
t'IoW9f seed 
grass seed 

co"" beans 
com 
cot1onsMd 
dat .. 

• pistachio nuts 
• popcorn 

.. _seed • rice '- ......... - • 'YO 
soybeans 
sunflower seeds 
Inticale 
vege1able seeds 

Brazil nuts ..... 00<1-
walnu!s 

• cocoa beans 
• cashews 

oats 
2. Proc"Md FOOCft; 

The listed processed foods may be fumigated with QuIk-fume. under no ~ IIhaII any 
processed food come in contact with Quik·Fume T ...... P ....... BagsOfresi<tl.* dust excepl 
lhat QuiiI.·Fume may be added directly 10 pfOoened btewer'1 rice, mal and com grits lor use 
in the manufacture of beef. 

Processed candy and sugar 
Cereal ft<X.n and bakery mj,ces 
Cereal foods (induding cookies, crackers, macaroni, f\CKXJes, pasta, pretzeiI, snack 
loods and Spaghetti) 
Processed cereals (incfuding r1\IlIed tractions and packaged cereals) 
Cheese and cheeSe by-products 
Chocolate and choColate prodoos (aSSOlted ctIoCOIate, Chocolate liqUOl, cocoa, cocoa 
powder. dane: chocolate COating and milk chocdate) 
Processed coHee 
Corn grits 
Cured, dried and processed meat products and dried fieh 
Dales .nd figs 
Dned eggs and egg yolk solids 
Dned milk, dried milk powder, nondairy creamers, and nonfat dfled mfIk 
Oned or dehydrated ffUlts (apples, dates, fiqs, peaches. pears, prunes, raisins and 
sultanas) 
Processed herbs, spices, seasonings and condiments 
MaM 

PlOcessed nuts (almonds, apncot k.ernels, Brazil nuts, cashews. itlhens. peanuts 
pecans. pistaChio nuts and walnuts) 
Processed oats (lOclud!ng oalrneal) 
R!ce (brewers nee. gnls, ennchOO ancI poI!shed nee and wild nce) 
Soybean 1I0ui and milled IlactH)ns 
Proce$sed lea 
YP;l$! l'nc1urjln9 0"mi'lrV veil$1j 
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3. Nonfood Commoc:Iit ... , inckJding Tobacco 

The ~sted nonfood items may be IUmlgated wllh QUlk.·fume T ubacco and cenam other 01 the 
nonfood commodities ShOuld not be contacted by tablets pellets or residual dust 

Prooeued Of unprocessed conon. wool and othel natural hbers or cloth 

~hing 

Straw and hay 

Feathers 

Human hair, rubberized half, vulcaOlzed hair, and mohair 

L.ather pt'oouctl, animal hides and fUrl 

TobaCCO 
Wood, CUlIt88a, WOOd chips, and wood and bamboo prOducts 

Paper and pap8f products 

Dried p&aIft and IIowers 

$eedI (inCluding but not limited to grato seed, grass seed. ornamenlal hetbaceoos plan! 
..... and __ """'j 

E. RECOMMENDED DOSAGES 

PhMphine" a motlie gas and will penetrate 10 all pans oj the storage structure, Therefore, 
dosage mull be buecI lC)OI'I the Iotal volume of the space being treated and not on the 
amount 01 OOIiI.iOIitt • contains. The same amount of Ouik,Fume is required 10 treal a 30,000 
bushel 1110 wNIhet." empty or full of grain, unless the suriace of the commodity is sealed 
off by a tarpaulin. The following dosage ranges are recommended fOf bulk and space 
lumigations: 

.,oduct .... 
Pelleta T .. _ 

00Nge GuKtelinn For Fumigation With Ouik-Fume 

~ 1000 cu. tt .. 
2 - 13 
100 - 725 
20 - 145 

per 1000 bu," 
2 - 16 
120 - 900 
25 - 180 

-Dosage r.-.ge for dates, nuts and dried fn.tits is 20 - 401ablets, 100 - 2OOpeilels, 2·4 bagsI 
1000 cu. II; 25 - 50 tablets. 125·250 pellets. 2-6 bags/1Ooo bv 

TheHdongelartnollobe exceeded. II isimport.nt lobe aware that. ahortened eJq)Olurl 
period cannot be fully compensaled for with an increased dosage 01 phosphine, The wide 
range of dosages listed abOve IS required to handle the vanely of fumigation situations 
encountered in practice. Somewhat higher doSages are usually recommended under cooler, 
dner conditions Of where eICposure periods are relatively shott. However, the major factor in 
selection of dosaQe is Ihe ability of the structure to hold phosphine gas during the fumigation 
A good illustration 01 this po!nt IS a comparison of the low closaQ8s reqUired 10 treat modem. 
well· sealed warehouses wrlh Ihe higher dosage used for poorly constructed buildings that 
cannot be sealed adequately In certain other fumIgations. proper dlstnbutlon 01 lethal 
concentrations 01 gas becomes a very Imporlan! factor In dose selechoo A.n example where 
ttl,S may occur IS IfI the treatment 01 grain Slored In flat storage POOl gas dlstnbutlon 
JreQuefitly resutts when the lumlgant cannot be u0l1ormly i'I<1op.d tl" the Q!nln and It must be 
..,.reated by sufface apphcatu)II 
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Allhough rl IS pemllss't\I,~ 10 Lhnl)se hum the full Idflge of dosages 1I51e.1 above the lollowlny 
rlosages are recomnwnrJed tOt Ih", varoous types 01 fumigatIons 

Recommended Ouik-Fume DosltgeS fOf' V ... touS Types of Fumtgaliona 

Type of Fumtgation . ..,. P.,Jets Tablet. 

Space 
Mills. warehouses etc 2·6/1000 cu,,. 100-30011000 eu h 20·60/1000 cu.f! 
Bagged commoddles 3·611000 cu ft 150-30011000 cu.ft. 30-6011000 Cu.ft 
Processed frUits & nuts 2-4/1000 cu,1t l00-200fl000 cu.ft. 20-4011000 euJ, 
Stored Tobacco 2-4/1000 eu ft 100·20011000 cu ft 20-4011000 cu,ft 

2 Bulk Stored Commodities 
Vertical storage 3-611000 cu." 150-30011000 eu.ft. JO.6OI1000 ell,1t 

4·7/1000 bu 200-37511000 bu 40-7511000 bu. 
Tanks 4-711000 cu ft 150·350/1000 Cu.f! JO-7()'lQOO CU.t! 

5-811000 bu. 200-.SC:Vl000 bu. ~9OI'OOO bu. 
Flal storages 5-13/1000 cu." 25()..72511000 cu.f!. S().104511000 CU.ft. 

6-1611000 bu. 300-9()(t{1000 bu. ~'8OI1000 bu. 
Farm bins 6-1311000 cu.ft 350-72511000 cu.". 70-145/1000 cu.ft 

8·16/1000 bu. 450-90011000 bu. 9O-18(Vl000 bu. 
81.nker & larped 3-611000 cu.tt 150-40011000 cu.ft. 30-80(1000 cu.tt. 
ground storages 4-811000 bu. 2OC).5OQI1000 bu. 4().1()(J(1000 bu. 
Railcars 3-611000 cu .•. 150-32511000 cu .• 30-6511000 cu .•. 

4-7/1000 bu. 2O()...4OQIl000 bu. 4O-8(Wl000 bu. 
ea.".. 3-711000 cu.ft. 150--40011000 cu.ft 30-8011000 cU.ft. 

4-911000 bu. 200-SOO'1000 bu. 40-100/1000 bu. 
Shop holds 3-611000 cu.ft , 50-33011000 oo.ft 30-6611000 00.11. 

4-7/1000 bu. 200-37511000 bu. 40-7511000 bu. 

H'9her dosages are recommended 111 structUf'es that are loose constructIOn and in the 
lurmgalion of bulk stored commodities in whiCh diffusion will be stowed and result If1 poor 
dlSlnbuhon of Phosphll1& gas 

F. APPLICATK>NPROCEOURES 

General Slatemen1 

Regardless of the type of stOlage 10 be treated. there are several important factors common 
10 all application procedures A number 01 these points have been covered in other MCtions 
of th(> applicator'1 manual but are liSted aQ8in in the 10000wing for completenes. 

• 

b 

A plan should be oovlsed 101 apph(;ahon ... rallon and disposal olIN lumlgant 
to keep at a mmimum any exposure 10 phosphine. See the reQUIrements In the 
APPUCATOR AND WORKER EXPOSURE section 01 the applicator'S manual 

QUlk-Fume I ablets_ Penels Of Bags shoutd be applied 10 provide effective gas 
concentrallons Ihroughout the s1orage, When Q\Jik-Fume is no! appUed uniformly 
to a bulk commodity (surface application in a Hal storage or ship hold lor 
e~ample) I;'~posure times should be lengthened to allow tor penetral!On 2f gas ... 
throuyhOlJ1 Ihi> <;to.aqe _ .. • . - .. 
The slo.ay .. Slrur:hH-= ~hl}uld oe sealed to rTh!unl",n a SIJIlaOle ga!. C()fIC.'~"II()'l : 
over tho> 11m" JW"nu "~(~I)"ed lor cOl'llrOi of ..,sect DeSiO; •• 
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Ideally_ exposu'~ I-JE'flods :ihould be lon9 enouyh to provl\l<O' lur ;uJl'quCiI,· (,,nI'OI 
01 ,nsect pests <'Inri .:It$O more or less completely rearl tlw IlJmlganl 

e PIling at lablets. pellets or bags whelher applied 10 a bu'l< commodity or 101 

space lumlgahon may prevent complete breakdown otthe product by hmiling Its 
access 10 moist au Thrs can resull In decreased efficacy as a result ot DOOr gas 
release and may leave an active reSidue tor dIsposal which conlams conSider 
able amounts 01 unreActed aluminum phosphide rrllng 01 produCl may also 
result In increased hazard 01 fire parhcularty If conlacled by water 

Contact Wllh water should be carefuUy aVOided when applYIng OUlI<-Fume fOf 
treatment of bulk commodities or space 

9 Alumnum phosphrde fumigants should not be applied 10 confined spaces where 
the c;onc.ernratlon of phosphine may build up to e~ceed i1s lower Hammable hmil. 

h CItJMr'w tn. pr.cautlon8ry and safety stalemenls mentioned II'l thf:> ~or'". manual 

NOTE: The totktww'Ig instructions are intended to provide general guldehnes for typical 
hmugations. These instructions are no! intended to cover every type of situation nor are they 
meant to be rescridive. Other procedures may be uSed il they are sale, effective and 
consistent with the properties of aluminu-n phosphide produc1s 

2. Fumlptiont of Farm Bins 

leakage is lhe Iingte most important cause 01 failure in the treatment ollarm storages. Since 
these storagM are often .mali. they usuaRy have a higher leakage area in proportion to their 
capacily. Most wooden storage structures are &0 porous that they cannot be successlully 
fumigated unless they ant completely larped. Do not fumigate storages which will be entered 
by humans or animals prior to aeration. Do not fUlTligate areas which house sensitive 
equipment concaining copper or other metals likely to be corroded by phosphine gas (See 
PhYSical and Chemical Hazards section in 1M manuaL) 

All vents and aeration duCts must be tlQhlly seated using 4 rflIl polyethylene sheeltng Of its 
eQUIvalent The plaStic must be sealed directly to the metal ~th tape or ofher adhesive. It is no! 
su1fiQen1 to -cinctl 1.4)" the plastic as with a belt_ The s""'ace 01 the gr3ln may be covered Mth 
plastic sheeting after Quik·Fume has been applied. T arping of !he grcun surface will grealty reduce 
leakage. Other sealing tedYiQues are 'e<;(M .11181 Ided. i.e. dosure of aIIlarge cracks with caulking. 
foam insUalion or OCher sealanl. Sealing these cracks will gr-eatly reduce lhe required dosage. 
Two mit «thicker plastic- can be used for Iarping the grain surface; however. the plastic used on 
the outside oltha bin shoufdbe at least 4 mils, When an enllre s1ructure IS tarped.1he plas1ic must 
be at 1eaS16 mils thiOk to pl'8venl e~cessive tearing dunng the IlITlI9al10f1 

f'rotHng tablets or ~1t1t •• nto thtJ grain rna .. II .I. recommended melhod 01 apphcatlon PrObe 
InsertionS shoold be scattered evenly over the surface. A ngld ptpe. about 510 7 leel long and 
t '. Iflch dl8me1er can be used. In !his even!. use aboUl 20·50 tablets or 100-250 peRelS per 
probe The lurrwganl is graduaHy released Inlo the probe as II IS Wlthd'awn from lhe grain 
ReleaSing all the lumigant Into the probe at once may retard lhe producMn 01 hydrogen 
phoSphide and mght cause an ogrnhon 01 gas trapped In Ihe clump of lablels 0' pelle,s_ The 
ur)llorm spre.1dlng of a large portion of lhe lumtgant in floOr level aeration ducts In combll1atlon 
With tarping the grain surface !S a j)l"eferred method 01 treatment Be Sure the .nslde 01 the 

• • oPeration duct is dry before adding the lumogant ThiS method should noille uSt;!d ,I It 10;. likely or 
• '-;IIspecled that the grain immediately surrounOll1g the aer,-'ltu.)ll duct I~ 'cal<E>d' o. olherwlse ,n 
..... such 'I condrtlon as to tRnder phosphine pf!fletrahon Into Ihe qralfl nl'l<;~ Adrjl"n" 01 01111< F'.rme 

'" 1;) "'nl~' In iln aerall~ln duO Cil" ,-'IuS" il 1" .. Se.'lllhe ilPI,11"'" I"" 1'. ri •• ", "I>!'<I ilt)()Vf! 
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Post fumigation warnmg "gns on entraneMlo the bin and near the ladd4lf. 

It momtonng eqUIpment ,:; not available. an approved <;ilnlstel ,espi,alOf must be worn for 
IndoOI application If an approved resplfalOf is not ava~able. application must be done from 
outsIdE' 01 the site 10 be fumlg<lted Also refer to aU other precautions given in this manual 

Following .. ,ation 01 the bin, the surface ot the .ain may be .prayed with an appt'oved 
protectllnt to discourage reinfeltation. 

3. Fumigation 01 Flat Storages 

4 

• 

b 

, 

d 

• 

Establish a plan for aptJlicabon OllurnIQ8nC to the structure Treatment 01 these 
types 01 stOfages may require considerable effon; therefore, sufficient manpower 
shouk:I be available to compIeIe the WOftI. rapidly enough to prevent excessive 
exposure to phOSpI"jne gas. Venl tIask$ outSIde the storage. oonduct fumtgations 
during the cooler periods of the day, and employ OCher wMt praaices to minimize 
exposures. " is advisable 10 wear rnpiratory pt'CIIection during appItcaUon 01 
fumigant to flat storages. Refer 10 the MGtionII on APPlICATOA AND WORKER 
EXPOSURE AND RESPIRATORY PROTECTION in !he applicator's manual 

Seal any vents. aad<;s and other SOUf'C8S of teaks 

Apply tablets or pellets by surtace application, ah8Iow probing, deep probing Of 

unform addition as the bin is filled. a. .. usually surface applied untess 
equipped for shallow probing. 

StOlagM ,..quinng more than 2" houri to M IhOuId not tMI trMt.ct by addttton 01 
Iumtgan( to the convnodity str .. m -Iarv- quantlt ... of phoSphIM may IHC8P8 
before the bin is completely sealed, Probes should be insef1ed vetticaIIy at 
lIlIarvals along the length and width of the ftailitorage Tablels or peIIIRs may be 
dropped into the probe at interval. III II is withdrawn 

Surface applicatIon may be used it the bin can be made sufficiently gastight to 
contain the fumigant lOng enough for it to panelrate the commodity. In this 
Instance, it is advisable to place aboUl25 '* cent Of more of the dosage in the 
"00f level aeration ducts. Check the duces prior to addition 01 Quik·Fume to make 
sure that they contaln no water. For bini that are diflicul1 to ~ety •• al, r1 • 
may be desirable to uniformly spread. larger percentage of the do.aoe in the 
aeration ducts Refer to instnJCIions gtVllf'l in the farm bin S8C1ion above 

Tarprng the surface of the commodity IS often advisable, particularly il the 
overhead section 01 the storage cannol be well sealed 

Lock all entrances to Ihe storage and post fumigation warning placardS. 

Fumigalion 01 Vertical Storage (Concret. Upright Bin. And Other Sitos In Which 
Commodities can Be Raptdly Tran"erT.ct) 

Close all openu'9<' and seal all Clacks to make the structure as airtight as 
poSSIble Prior 10 rtw tumlgal,on seallhe venls near rhe blo lop which connec1s 
to adjAcent OH1f; 

• . . . 
t, 1 aull;!rs Of p .. tlfjl., mily hI' applied Contlnt)OUII.,. try tumd Of by an a.rt~at\,o .. 

. . 

d,svenser 0" H'e hl'iHlhr"'SI'lga!1ery belt or lho> ht! n~nonQ iiS the comm8dlty tot .. .. 
10.1rip,j mto th~ tm, • •• .. ... 

1? 

. .. 
.. 

. . 

d 

,......".., 

SeClI the bill deck open'ngs after the !.,m'g_llre)n has been r:omrlereo 

BIns reQuI"ng mOle than 24 hours to !ill shoutd nol be tumlgated by continuous 
addition Into the commodity slream These bons must be fumlqated by pi""oomg, 
sur1ace applICation. re'Clrculalron or a combination of these methods EKposure 
perlocls should be lengthened to allow lor diffUSion 01 gas 10 all parts 01 the bins 
If Ourk-Fume has not been applied unllormly throughout lhe commodltv mass. 
Shallow probing and surface application should only be used as a last resort and 
only'" bins lhat can be sealed virtually gas tight long e)(posure periods are 
reQUired 10 assure complete penetration 01 Ihe gas 

e Place wamrng placards on lhe discharge gate and on all entrances 

5. Recircu ... ton of Phosphine in Bulk Storage 

It IS permrsMM and somelimes desirable to recirculate phosphine gas in certain bulk 
storaQes This m.Ihod may be used In shlp'S holds, vanous Iypes 01 ftat s10rage and verticat 
Slora0;J8 bins. 

Recirculation usually involves the application of fumigant 10 Ihe surface 01 the commodity. The 
phosphine gas is twen continuously or intermittenlly drawn out of the over space and blO¥Wn 
inl:o the bottom of the stOfaoe using specially designed low volume fans and duel work This 
methOd lacilUt: .. the quick and untonn penelratlOfl 01 phosphine throughoUt the commodity 
In SOI"I"I9 inSt.-.c:a a reduced dosage may be used 

6. fum9tIIon 01 MinI;, Food Pfocening Plants and WarehouHa 

o. 
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, 

d 

• 
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Using 1M label, calculate the Ienglh of the IUlT'Hgalion and dosage ollablet., 
pellets or bags to be applied based upon VOlume of the building, air andlor 
commodity temperalure and the general lightness of the structure 

Carelully seat and placard the space to be fumigated 

Place trays or sheets of paper or foil on the Hoor throughout lhe structure to hold 
Ouik-Fume Pellets or Tablets. 8ags can be placed directly on the floor. 

Spread Quik-Fumeon the sheets al a denSity no grealer than 30 tablels or 150 
pellets per sq.ft. This correspondBlo appl( 'I,th's ftask of tablets or '1,lh's flask 
012500 pellets or slighUy more than one lIask 01 1660 pellets per 3'X4' area. 

Check 10 see Ihat OUlk-Fume has nol piled up and that II IS spread evenly 
to minimize contact between the Ind'vldual tablets. petlets, and bags. 

Doors leading 10 Ihe lumlgated space shoutd be cLosed sealed. locked, and 
placarded w,th warning Signs 

The fumigallon period usually lasts hono 3 to 7 days rlependlng upon Ihe 
lemperaturl! and humIdity Upon completion of the f'~posure pened, Windows. 
doors, vents. etc should be opened and the lum'gated slruclure allowed to 
aerate 101 al least two hours before entering Remote monitormg 'S recom_ 
mended pflor 10 e"Iermg When reQUlrerl ga,> concentration readmgs may be 
taken USInIl low levet detector tubes n' o;'m,la, liev'ces to ent;Ufe safety of 
personnel will! fo,jent.I the treated i\ff:hl 1"'1.-., In the APPllCAfOR AIIID 
WORKFR rXf'()SlJflF sechon ,n Ihe 'IP(,I,,".-It"'·~ ''',1,,,,,\1 
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Collect the 5pent bags <'Ind OUlk-Fume dusL and dlsposf;! 01 them. with or 
without further deactivation Follow Ihe recommendations given under 
DISPOSAl INS TAUCTIONS In IhlS manual 

Remove fumigation warnmg placards 'rom the aerated structure 

Fumigation of Rail Cars, Containers, Trucks, Vans and OtheM' Tr ..... port 
Vehicles 

a. General Information 

Rail cars, containers, trucks. vans and olhe' ',.n$9Ol1 vehicle. loaded with bulk raw 
agricultural commodifle. or Olher commodities appI'oved lor direct addiUon .ra ,,.ated In 
essentially the .ame way a. any Olher flat SlOfage 'acility. The do .. may be teen.red over 
lhe surfaCfl after loading has been completed Or may be probed belOw the aurlace. Bags 
are usually applied in vehicles on the boards Of' diKs described below. 

Carefully seal any vents. cracks. or oIher leau. Remember, rail car. and containers 
shipped piggyback by rail may be fumigated in transit, but it fI not .' to move trucks, 
Irailers, vans etc. over public roads or highwaY' until they ar •• erated. s.. PLACARDING 
OF FUMIGATED AREAS in the appflcator's manual. 

The Shipper must provide advance notificatton to Iht COMignH thlt Ir •• ted commoditie. 
wilt be shipped. Proper handling 01 the rail cars at their dntInation II lhe ~b4Iity of 
the consignee, The consignee must be famHi., with the physical. c:hetricaI and IOxicolog· 
ical properties of hydrogen phosphide (phosphine), WOfker exposure limits and symptoms 
and first aid treatment for hydrogen phosphide poteoning .net must be knowtedgeabIe in 
making gas concentration measurements. Unl ... prior arrangements have been made to 
retum the rail cars containing the spent fumigant back 10 the shipper, consignees must 
also know proper procedures lor deactivation and disposal of spent fumigant Unaerated 
rail cars being returned in this manner mus1 bear fumigation warning placards and be 
carefully sealed. 11 IS the consignee's responP)ility to aerate lhe car unl ••• prior 
arrangements have been made to return the unaerated car direc1ly to the shipper. 
Consignees must also enSUfe thai Industrial hygiene exposure limits are not exceeded 
and that the storage lor the Irealed commodily is ptacan:ted if the ai,..pace in and/Of around 
lhe cOlTVTlodity contains more than 0.3 ppm hydrogen phosphide 

Ouik·F~ Baga ant lUlCedto Ungation 01 pac:Qgedwl.'iOdibw Of Ixik proc:eeMd toodI. They 
shaI not be pIaoacI in Of attached directy to corvnoctty ptIdC.IgeI COI"Uining ~ toad II 
pIacemenI 01 bags on the floor of a boxcar IS not COI1Y8I"IIIirt Of if the vehide is being fI.n'igaled in 
t~. they may be aftachedlo a wall Of other SI.4IPO't. Theymayalaobe appied by taping Ihe bags 
on cardJoard with spacing between bags. Tape acmes .. bag Ends criv· Specialydeai!Ped oscs 
Of boards are also aV8ilabie IOf this p!JfpOSe 

"these boards or dISCS are used. taPing the bags IS not necessary. 

Instructions that lollow suggest speClhc procedures 10f Ireatment of faIt cars and 
containers when dlfecl addition to the commodity is not used 

b. Procedures for Hopper Rail cars - Round Hatch 

• . • ,-. , 

Close and secure all hatch covers e.c:ept those beHl9 utilized lor the lum"ahon til. • ..... , , . 
•• Seal all other openings Pay particular allenhon to vents • ... ... ... .. ....... , . 
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Clean the lIange hp of hatch (or hatches) being utilized If H,e commodIty 
ell1ends Inlo the throat of the hatch. lorce ,t away 1o the e_I«Onl Ilossible 

Open cans. and Insert bags lI"ItO the pockets or lape the bag~ on the dISC 
Bags must not be folded 

Place the loaded diSC Into pOSItion. bag SIde up 

6 Secure the diSC Inlo place With tape 

Cover the hatch opening with 'poly' sheellng before clOSing the cover 

8 Lower the cover InlO place and secure. Insel1 8 "OANGER"' placard IOtO a 
clear ptaslic bag. and glue or otherwise afll. it to the hatch cover. 

9 I ..... rt ·OANGER" pfacards into clear plastic bags. and secure with glue, or 
otherwise affi. near the ladder on each side of the car Pre-glued. press on 
env"opes are available for tA's purpose 

ProcedU .... for Hopper Rail Car. - Slot Hatch 

2 

3 

4 

5 

6 

Fold the ec:sg.1 of a board 10 form a 'ray. The board il designed to "hang" In 
1110 hatch oponlnO. 

()pin ocnainers, and n.t bags no pom.ts 01 the board. Bags mull not be toIded 

Place the loaded board into position. bag side up 

Secure into place with tape. 

CoWtr the entire hatCh opening with 'poly' sheeting 

Lower the hatch covers. 

Insert a -DANGER" placard into a clear plastiC bag. and glue or otherWise 
affix it "curely 10 the hatch cover. 

8 Insert "DANGER" placards In'O a clear plastIC bags and secure With glue. Of 
otherwi.e .fll. them near the ladder on each side of the car Pre·glued 
preIS on envelopes are available fOf thiS purpose 

Procedures tor Box Cars 

3 

Close and secure one ollhe doors. Seal all openings and 101ntS. II needed 
caulk joints. and drape ent.,e doorway With 'poly' film, securing the edges 
10 the inner wall, lIoor and ceiling WIth tape 01 SUitable adheSive 

Inspect Ihe roof. floor and walls 101 hOles andlol cracks Seal all openings 
With either lape or caulking compound 

II needed. dlape remaining doorway With polyelhylene 111m before dool IS 
closed. Secure edges 10 doOi lams and floor Close 11001 and secure II 
doorway IS dfdped With ·poly·. It may no! be necessary to <>eal the door from 
the outs1de If doorway is nol dra~d seal aU cracks openings <lnd leaky 
l()InlS w1th fTldSkll"lq tape <'IndIo. caulk,,,\) ",""po,,"o horn fh" out."rle 
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U'" Idkt!11 1<1 ensure fll.jl ii,,, piJI)I&!llylellfO S()eehng IS 1101 allowed 10 covel the OUlk-FurTIP 

conf""ng Ill<' gils. IhllS orevent'nqconlaC\ with mots! aIr 

D,stllbuhon 01 phosphine gas IS generally nOI a problem In the treatment 01 bagged 
commod"I€S <lnd pilckilged processed foods However fumigation of larger bunker 
sto'i'lg€S <;(Hll;un,nr, hulk cnmmnrtilv wIn reqUIre proper i'lpphCi'ltion procedures 10 obtam 
ildeQuatt> results 

See appropriate precaut,ons II the lumlgatlon is conducted Indoors .s oppOsed 10 
outdoors Indoor fumigation precautions are handled as any other siluation where the 
application IS made from outside the area being lulTllgated. Worke,.. may occupy 
adjacent Indoor areas. but they muSI be protected from overexposure 10 hydrogen 
phosphide by adeQuale sealing. phosphme monitoring. ventilalion or as a last resort, 
respiratory eQuipment 

00 not walk on stacks durmg Ihe fumigatIOn. 

Place ·Oanger· placards at conspicuous locahons on the I8rped stack or bunker only. 

If concentrations in ucess of 0.3 ppm are observed in adjacent indoor areas. the areas 
must be evacuated 01 unproteC1ed wortters and posted with ·Oanger" .ign. until this 
adlacent area is aerated to 0 3 ppm or below. 

5. Fumigation 01 Ships 

•• General Inlormation 

2 

IMPORTANT - shipboard, in·lransil ship hotd. fumtgahon is allo governed 
by U.S. Coasl Guard Regulation 46 CFA 147 A Refer to this regulation prior 
10 fumigation 

The FUmlgalion Handbook of the U.S. Department of Agncuhure, Federal 
Gram Inspect!on ServIce (FGIS) conlalns additiona' procedure. whiCh must 
be foltow.d Ilmlnled bulk grain IS to be fumigated to avoid the dealgnatlon 
"mfasleo- by the FGIS. or to oblaln a USDA phyto.anllary Inipaclion 
certiflcallon ThiS Fumigation Handbook may also be 'ollowed voluntarily 

b. Pre-voyage Fumigation Proceduras 

Prior 10 fUffilgahng a vessel for in-lransit cargo furmgahon. the master of the 
vessel or his representative and the fumigator must determine whetherthe vesset 
IS SUitably designed and configured to allow for sale occupancy by the ship's crew 
throughout the durahon of the IUn'IIgation. II it is detennined that the design and 
configurallOn of the vessel does not .now sale occupancy by rile ship's crew 
throughout the duration of the fumigation. then the vessel win not be fUfT1l98ted 
unless all crew members are removed from the vessel. The crew members will 
not be anowed to reoccupy the vessel unlil the vessel has been property aerated 
and a deterrmnahon has ~en made by the masleroflhe vessel and the fUfTllgator 
that the vessel IS safe lor H~OCCupancy 

The person responSible lor the lUfTlIgation must flOtlty the master of the vessel 
or hrs representat,ve 01 the reQUIfernen1s relating 10 personal proieCII~"E!Qul~ .... 
rnent and detection eQuipment Personal protecbon eQuipment fT"IE'ans a.N1~S,"" .. 

... . 

MSHA appro"",d reSprraTur or gas mask lilted wolh an approved canlifl:~ r<r ... .. -
ph"""!'/"r"> Ttli' ow'''I"" ,~ ~ppff)ved for use up to 15 (>{Jm Ar. Sf;!:'!',.. (If 'Is ... 
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t1Qu!vale'" n'ust be usltd above 15 tJplll 01 at unknown (.01''';'H,'rallu,,,, A per»o" 
Qualified lIT the use 01 Ihrs eQUIpment must accompany the vpssel wolll1h(> cargo 
under iUfY"IIQatlOIT Emergency procedures Cargo ven\!latIOf1. peflodll. mOnitoring 
and inspecttOns and hrst aid measures must be discussed WIth and understood 
by the master 01 the vessel or his representillrve 

Seal an openings \0 the cargo hold or tank. ano tock or otherWIse secure all 
openlngl. manwaYI, etc. which might ba !Iud to enler tha hold The 0'181 

space pressure relief system 01 each lank aboard tanker!. must be sell led 
by closing lhe appropriate valves and seahng the Opel1lfll,lS Into the over, 
space Wllh gaSI.ght malenals 

Placard all entrances 10 lhe treated spaces wllh Iumlgallon warning Sl9ns 

If the ~ is no! c()((lf)lMed and rile vessel aerated before the manned vessel 
leaves port, the person in charge of the vessel shall ensure thai at leaS1two tnts of 
personal protection equiprnen! and one gas or vapor detection device. and a person 
qualified in their operation be on board the vessel during the VOV8Q8. 

During the hKTllgation or unlilthe manned \lessel leaves port or the cargo I' 
aerated. the person in charge of the fumigation shall ensure that a qualified 
person u.ing gas or vapor delection eQuipment tests spaces adjacent to 
areas containing fumigated cargo and all regularly occupied spaces for 
fumigant leakage. If leakage of the fumigant is detected, the person in 
charge of the fumigation shall take achon to correct the leakage or shall 
inform the master 01 the vessel or his representative 01 Ihe leakage so that 
corrective action can be taken. 

Review with the master or his (epresentative. the precautIons and proce
dura. 'or the voyage 

Application Procedure. for Bulk Dry Cargo Ve ... ls end Tanker. 

",pply tablats. pallats or bags by sca"etlrlU unltormly ovar the commod.ty 
surlece. Producl may be shallow or deep probed Into the commodity ma .. 
Reclfculation systems may be used 10 aId the penelration of phosphme 
throughout the commodity 

2 Immediately aher the applicatIOn of the fumigant. close and secure all hatch 
covers. tank lOpS. butterworth valves. manways. etc 

d In Transit Fumigation of Cont.iners Aboard Shipi 

In tranSit fumigation 01 conlalners on ships IS also gOverned by the U 5 Department of 
Transpor1ation Regulation 49 CFR 17676 

Apphcahon procedures for lum!gal'on of raw commodities or processed !oorls rn 
conlalnefS and other transpor1 veh!cles are desoibed ,'1 the DIR[-CTtONS FOR USE 
serl'OJl ot Ihe applicato!"s m-'lnual 

, Precaution. and Procedures Ouring Voyage 

Usmg apP/0pfl(lIR gdS d.,tectlu!1 ~QU!(.>(lIe"! mur"IOf sPdces ",;:llaCen! to 
3'eas c('nt""""(J 1,"Tl")c.lp.-j r,lfU,) rind _lit r"'rlrll<l"~ f)cr.'J~"eoi iH~;h 1,,< 
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j'Hl"!,j<lIoi ledkclye II iecl"age,~ ,kleCled (I'e ,IIBcI sllo'Jlu lie <lvacuClted ul 
elll personnel ventilated ano ,\et.an lill ... ,!n 10 (-Olrect In!' leilkage hel')rp 

;lllow'''9 lIle area to be reoccupIed 

Du not enter fumigated areas except under emef!~encv condItIons It 
ner:esSary to enter Ihe lum'9ilted tlrel'l ilppfopnate personal protectIOn 
eqUipment must be used Never enter tumrgaled areas alone At least one 
other person, weaflng personal protecllon equipment should be avaIlable to 
assist In case 01 an emergency 

PrecautIons and Procedures During DiSCharge 

, 

If necessary to enler holds pnOI 10 discharge. lest spaces directly above 
gram surface tor fumigant conceo'fallon. uSing appropriate gas deteclton 
and personal safety equipment. 00 not allow entry to tumlgated areas 
Without personal safety equipmenl, unless fumigation concentrations are at 
safe levets. as indicated by a suitable detector 

11 IS lhe re.ponsibilily of the consign.e to s .. that the spent fumigant. is 
dlspond 01 property and lhat Induslrla' hygiene e .. posure timlt' are nOI 
exceeded during unloading 01 the ship or during subsequent Iran.fer and 
storage of the trealed commodily. Safety, aer.Don and disposal require· 
ments in the United States are giv-en herein as a guide. Consuh reg-wations 
In the receiving country for lOcal requirement" 

Personal Protac:ttw Equipment and Monitoring 

F~y loaded holds on dty bulk carriers are consideted ., outdoor bngation, and 
therefore moACoring a1d I'8tI9iratOfY protection ate nee rwqUfed ctumg application, 

2 NIOSH/MSHA appro .... ed respiratory protection must be available at the site 
In case it is needed during application to tanker hOOfs and in partially filled 
holds il the hold must be entered tor fumigant .~ication. This respiratory 
protection must consist 01 a lull lace gas mask· phOsphine canister 
combInation or self-contained breathtng apparatus (SCBA) or its equivalent. 
1/ an SCBA or its equivalent is not available at the application site, it must 
be available locally. lor e .. ample. at a tire station or rescue squad. 

J If hydrogen phosphide IS detecled leaking Into crew's Quarters, housing 01 
work areas, a minimum 01 two Quahlied pelsons on ship should wear the gas 
mask and canister described above while aerating the area and localing and 
seahng Ihe leak 

Hfll", 10 ,hv lollowlng 18r.llonl 4 Ihrough ,t 10' eddltlonal r.Quired lind 
'lI!.on"lrnIIUad f.,Ir.et.ca. 

6. Fumigation of Barges 

Barge IUfTlIgahons ale also regtAated by U S Coast Guard regutattOn -46CFR 141A as modthedby 
U S Coast Guard Speoat Permit 2· 75 Thrs pelTnll must be obtained prior to !he turngation M'Id IS 
aVddabie from U S Coast Guard. Hazardous Branch. MTH·l. W~Of1. DC 20593-0001 

• 
leaks are <I common cause of tallures In the treatment 01 commodl',es aboa(l~ b-t!ge" ... 
CarE"ully .W;fJflr! illl hal.:n covers ~r<Ol 10 ilOphc<ltlon of QUlk-FUmE' aon "eal "neQjssa',"" .. 
Nol.l,. ,fl!"','j!l('P II Ill", tH'O*< 1<; 10 hf' IUmlQ<lled .n !r<lns,1 .. .. .. 
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d'sposal as d~s Ihe rail c.:H ,prp'Vf'r 

7. Furnig8Uon. In Small Seal8bkt E:nctosures. 

F- ~("et!ent results mayo'! atta,ned ,n1l1e treahnenl of small F>nclosures Since .IIS often poss.ble 
10 control the lumigahOl1 and also 10 make Ihe enclosure virtually gaslight Take care not 10 
overdose, during lhese fumlgAlions A Single pellet WIll treat a space of I 410 10 cub.c leet 
From 6_9 to 50 cubic feet may 00 fumigated .... Ith a Single OUlk-r'J~ Table1 A s.ngle bag will 
Ireal 77 10 500 cubic leet 

8. Tr .. tment of Beehives, SupeI& And Other Beekeeping Equipment. 

Quik·Fume T8b6etS. PeBats. and Bags may be used lor the con!rol 01 the greater wax moth 
m ClOfed beehives. aup8f'S and other beekeePIng &qUlpmen! and 101 the deStruction of bees, 
Atricanized bees, 8fld diseased beeS including thoSE! Inlested with Iracheal rrntes and 
foulbrood. The recommended dosage lOr this use is 30,45 tablets. 150·225 pellels or J or 4 
bag. per 1000 cu.ft_ Fumtgatlons may be performed in chambers at atmospheric pressure. 
under tarpaulins, .tc. by using bags Or placing tablets or pellets on trays or in moisture 
permeable enve\opall, Do nol add mor.lh.ln 2 tablet. 01 10 pallel. to Irays or in moisture 
permeable envelopes. Do not add mora than 2 tablet. Of 10 peltets to each envelope. Honey 
from Ireal«i hives Of supenr; may only be used fof bee Iood 

9, Burrowing P-.t Control 

Li.t of Burrowing ~t •. o. 

Ouik-Fume Tablets and Pellets may be used out of doors only lor !he conlrol 01 the following 
burrowing rodents and moles: woodchucks and yellOW·belly marmots (rOCkchucks), prairie 
dogs (except Utah prairie dogs). Norway and roof rats, mice, ground sQuirrels. moles. voles. 
gophers and chipmunks, 

b. Direction. 'or UM 

Add Irom 1 to 4tab4ets or 5 to 20 pellets 10 each burrow opening Then seal tlgntly by shoveling 
soli over the eneranc8. Place the tablels 01 petlets tar enougtl down the burrow !hat the 501\ used 
10 plug the burrow doesn' cover lhe tablets or pellels, slOWIng down thei' actlon_ Where 
possible. subsurface tunnels Of runways sholJd be treated every 510 10 leet WIth a dose 01 
210 4 tablets Of 10 to 20 petlets Use lower rates In smaller burrows, In light 50115. under moist 
SOl! conditions and highel rates In larger burrows. in porous soils when soil moislure is low 
In eJdremelydry Of porous soil. it IS sometimes not pOSSible to obtain satlslaclory resuhs. This 
is particular1y true In instances where the burrow syslems are extensive such as moles Of 

gophers. It i. always better not to lumlgale dunng extended penods 01 dry weather 
Addition of ...... r., cuP. 01 wat". 10 the bUff OW pnof to doSing Wllh OU'k-Fume may improve 
.IfIc.I::ly In some porou. ,nil. Tf.al fIlOp.n.<t bUlfo_ anrllf •• " runway. a ,ar-ond Im..- t 10 
3 days alter the inltl.' Ileatment Qul ... ·Fume may be used Oul ul ooor, only lot contrOl 01 
burrowing pests_ Do not use Wlthrn IS leet (5 melers) 01 inhablled struc1ures Do nol apply to 
burrows which may open under 0' InlO occupied btJlldlngs fo. n<;e on all 3gflCIJlturat and 
noncrDPland areas 

c. Environmenlal Hazards 

- fhlS ptoduclls very highly I(,xl( I,) w<+dlile Non-Iargel ()'4a,,,;;m~ ~,pot'er1 to pt,osph,nt:' 
... - Cfi'lS H1 burrows Will he kl!I",1 11. "liT ~Pl'jy rlllPctlv If) ",,;1''', '-" w"!I.-l.,,j~ i~w."lmr,; t>')(j~ 
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marsh", .. "'''! ,,,,th',,,,<.,) [)Q not co, 'lamInate water by c1eantrlt;l of eQuIpment or OISr'OS.l! 
ot w}l,,!,,"S 

d Endangered Species R •• trictions 

The use 01 any peSloode In a manflef that may kill or otherwiM harm an endangeled 01 
threatened speoes or adversely modify then habitat is a VIOlation 01 federal law. The use 01 
Ih,s product IS COfltrolied to prevent death or harm 10 endangered or threatened &peCIes that 
occur In the follOWIng countIes Of elsewhere In their range 

STATE. (REGIONAL uS FISH ANO WILDLIFE OFFICE) 
· SPECIES-COUNTY 

ARIZONA (AlbuQuerque, NM) 
• Black..!~ed Ferrel· Statewide 

CALIFORNIA (POOland. OR) 
• San JoaqUIn Kit Fox-Fresno, Kern, Kings, Mttr<»d, Monterey. San Benito. S.., lUIS 

Obispo. Santa Barbara. Tulare. VentUf'a 
· Blunt-nosed leopard lizard-Fresno, Kem, Kings. Madera, Merced. Tulare 

COLORADO (Denver. CO) 
• Black-fOOled Ferrel - SlateMde 

FLORIDA (Arlanta. GA) 
• Eastern Indigo Snake - Statewide 

GEORGIA (Atlanta. GAl 
• Eastern Indigo Snake - Statewide 

KANSAS (Denver, CO) 
• Black-I~ed Fen-e! - Statewide 

MONTANA (Denver, CO) 
• Black-iooled Ferret· Statewide 

NEBRASKA (Oeover. COl 
• Black·looted Ferrel . Slal~ 

NEW MEXICO (AJbvquerQue. NM) 
• Black-iooled Ferrel - Statewide 

NORTH DAKOTA (Denver. CO) 
• Slack-fooled Ferrel - Statewide 

OKLAHOMA (Albuquerque. NM) 
• Black·fooled Ferret - Statewide 

SOUTH DAKOTA (Denver, CO) 
• Black·looIed Ferrel - Statewide 

TEXAS (AlbuquerQue. NM) 
• Black-looled Ferret - Stat8Wlde 

UTAH (Denver. CO) 
- Oeser1 TOr1015e-Washington 
- Black-looled Ferret· Statewide 

WYOMING (Denver. CO) 
• Black-fOOled Ferrel· Stalewlde 

Use 01 thiS produd In the above areas IS protnblted Without hrst contading and obtainulQ 
permSSIon 'rom lheendangered specIes speoahsllf\ll"Ie regional olflCi's 01 the U.S. Fish and 
Wildlife ServIce (FWS) nearest you 

• SpeCI3I local Restrictions 

North Carolina - QUlk·Fu~ I ablets and Pellets may only be used for ~01 ",,_. 
(-'ll~ olnd mlc~ In Ihe slalf' (If Nor1h Carohna t)sP. agaInst other peltls !lit ...." ... 

· -• .. -· • 
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Oklahoma A speCIal perm,tlo, bl.;.;!" la.I(>,1 pr,)r(rt' (In\) Lo.,1I011,y pOrsnnlng ,s 
reQuired In OklahomA Contact th(> ()kl~h"m-'l ""ltr OJ>p.Vlm~nl "I W,h1101e 
ConservatiOfl to obla,,\ lhis permit 

Wiscon.1n A atale permll IS reQUired tor use 01 1,~s1rClde!> to conlrol small 
mammals .• ~cept raiS and m.ce Conlar.1 yo", IOCi'll Deoartmenl 01 Natural 
Reeources fOf Il"Ilormalron 

tnd .... · Use 01 Ourk·FUfTle Tablets and Pellets tOI mOle conirol.s nollegal In 
lhe Siale of Indiana 

5 Uil:eouri . A. slate petmll IS required lor use 01 pestiCides .n M.ssoun 10 control 
&mall mammals, e~cept rats and mice Conlad the Mlssoun Departmenl 01 
ConMfVation for infOfmalion 

6 Kanue • A special permit 101' blacto:-tailed praine dog contrOl by poiSOlll1lQ ia 
required in Kane.as, eoncad the t<ansas Dept of Wlldllie and Pat1<:s IOf information 

7. catifomla - Use 01 Ouik-FOO1e Tablets and PeHets 10f chipmunk control is not 
legal in the State of California. 

SECTION 4 

AERATION OF FUMIGATED COMMODITIES 

A. FoodaMCI'''' 

Tot.rancet fOf phoaph1ne reelduel h ..... been .atabflahed al 0 I ppm 10f anlmalleeda and 
0.01 ppm lor ltnIehed tood1I. To a.sure compliance with the .. loterancea, IllS necessary 10 
aerate theM corrmodities tor 48 hours prior 10 offering to lhe end use consumer 

B. TobK<:o 

Tobacco must be aerated lor al leasl three-days (72 hours) when fumIgated In 

hogsheads and tor al least two days (48 hours) when lumlgated In other conlainers. 
Tobacco fumigated in Containers with plastic liners w.1I probably reQuIre longer aeration 
periods to reach 0.3 ppm. 

C. AltemativH 

As an aHemat.ve 10 these aeral.on penods. each contalnel 01 a treated commodity may 
be analyzed lor residues using accepted analytical melhods "residues are less Ihan 
tolerance levels. the commod,lv may be shipped to Ihe consume' regardtess of Ihe above 
holdmg periods 

SECTION 5 

PLACARDING OF FUMIGATED AREAS 

.. .... The appllcalor must placard or po~I all entrances 10 Itle turntQd,.,.(j drP<l wrn. signs b88f1ng . . . , The 81Qn,Jt word DANI;!- nrPIIIG1~() 11'1<1 th., '-.1<.1 It I tlNI' ['()<:'SHr')U!;" ,-y"'t>ol 
"1 r"d 
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Tt", Slc11emellt -A.rf'3 ,1lld'Of commo(My under lumu;J<ltion. 00 Nor ENTf-R 
NO ENTRE 
The statement -Hu$ Sign may only be removed after the commodity IS completely 
aerated (contains 0.3 ppm Of tess phosptjne gas). II lflCOmPIetety aerated commodIty 
IS transferred 10 a new S'le. the new sIte must also be placarded. and wort<ers musl not 
be exposed 10 more than 0 3 ppm phosphIne 
The date and lime fum1gahon begms and IS compleled 
Name ollvm.ganl used. 
Name, address and telephone numbel of the applicator 

All enlrances 10 a lumtgaled area must be placarded. Where poHIbIe, placards lhOukt be 
placed in advance of the lumtg8.lion in order 10 keep unaU1horized persons away. For the 
railroad hOpper Cd"', placarding must be placed on both &Ides 01 the car near the ladderS and 
on or neltt to the lop hatch •• into IIIrIhich the fumigant ia IntrOOuc.ct. 

Do not remove a placard untillhe treated COf'I'W'TtOdtty ie compIIttify Mfated. To det.,,-nine 
'#II'hefhef aeration is complete, .acn fumigated sHe Of vehicle must be monitored and shown 
10 concain 0.3 ppm Of less phosphine gas in the air space aJOl.nj and when feasible, in the 
mass 01 the commodity. 110.3 ppmorMm; phosphine isdldecled. theplacard maybe removed. 
However .• f more than 0.3 ppm is detected. the placard must be Ira1Sferred withthe commodity 
to the new site. WorlI.ers who translet" or handle inoompIetety aerated commodity mus1 be 
infanned and appropriate measures must be takMl (Le. ventilation Of respiratory protection) 
to prevenI exposures from exceeding 0.3 ppm phosphine." is .............. odedthat the person 
remoW"lg the placard be knowtedgeabte in the physical. chemical and toxicdogicaI properties 
of phosphine; how to take gas reaangs; the eJlPOSUf$limits tor phosphine; and symptoms 01 
and first aid treatment lor poiSOOlng. 

SECTION 6 

PROTECTIVE CLOTHING 

Wear dry gloves made of canon Of other malenaJ it conIact with tabIeIs, peMels, Of their dust 
IS hkely Wash hands after use. It IS not necessary 10 wear glo .... s when handling ba9S. 

SECTION 7 

RESPIRATORY PROTECTION 

A. WHEN RESPIRATORY PROTECTK)N MOST BE WORN 

NIOSHIMSHA approved rsspH atory protectIOn mutt be worn ounng exposurato concentrations 
In allcess 01 permllled limits Of when concenlralionl are unkno'M'l. 

B PERMISSIBLE GAS CONCENTRATION RANGES FOR RESPIRATORY 
PROTECTION DEVICES 

A NIOSHfMSHA approved.luiliaea gas mask· phosphine ca(1lstercornbinall()!) may be used 
at levels up to 15 ppm or to escape Irom levels up to 1500 ppm. Above this level or In Situations 
where the phosphIne concentration is unknown. a NtOSHfMSHA approved, sell-contamed 
breathmg apparatus ~SCBA) or Its equIValent must be used The NIOSHiMSHA Pock~uide'" .. 
B·85. DHEW/NtOSH 78·210. lists these and other types 01 approved reSpiratort a~ t~ ... 
("oncp.ntrallon hml'o; <II wh.r;h Itley may be tlsed 

?4 
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c REOUIREMENTS FOR AVAILABILITY OF RESPIRA TORY PROTECTION 

Respiratory protec11OO must be avaltable at the slle 01 application .n case ''is needed when 
applYing Ouik·Fume from wil"'n the structure being lumlgated An approved lull lace gas 
mask - phosphine canister COO"ibInation Of sell-conlalned breathing apparatus (SCeM or its 
eQUIValent must be available at the slle 01 appllcalton If an SCBA or 'IS eQUivalent is no! 
available a1 the apphcation SIte. II must be available Iocallv.lor example. at a fire stahon or 
rescue squad. 

Resp1falory protection need not be avaltable lor applicatIOn from outside the area to be 
lumlgated such as IIddltIOn of lablets or pellets 10 automatic dispensing deVIces. etc. If 
e~p<mur" above Iha patmltted ellposure limtl WIll not be encountered 

ReSpiratory protechOn need nol be available lor outdoor applicatIons 

II monitoring ~ It ~ available on alarm and awitcationcafY"lOt be done 'rom CXJtalde 
the structUf"8, an approved canister respirator must be worn durtng application lrom within the 
enclosed indoor area. 

SECTION 8 

GAS DETECTION EQUIPMENT 

There afe seV8fal relialM devices mar1!.eced. One type IS the hand pump when used in 
conjunction with .. appropriate detedOf tube. They are portable, simple devices and do not 
require inl.8t"IIi¥e nnng Of elaborate supporting equipment to operate. Furthermore, they are 
inexpensively IIdItpCabIe to remote monitoring procedures and Wilt measure concentration. 
01 hydrogen phoephide in air in trace amounts on up. Use instructioos are enclosed with each 
purchase. 

Consult your local supplier of such equipmenl Of contact your Quik·Fume distributor IOf mOle 
Information 

SECTION 9 

APPLICATOR AND WORKER EXPOSURE 

A. HYDROGEN PHOSPHIDE EXPOSURE LIMITS 

ElIpotUl'8 to h'f'drogen pI10aphIde must not ellceed the 8 hoUi TWA 010.3 ppm lor appllc.tOft 
and workers during applicatIOn. Application is defined as the time period covering the opening 
of the fI,... conIainar. appIymg the appropriate dosage 01 fumigant and clOSIng up the site \0 
be furn~ed All persons in ttle treated Site and In adjacentlMoO! areas are covered by tNII 
ellposure standard 

Alter apphcatlon IS completed worker o. appllcato. exposure must not exceed 0 3 
ppm mallimum concenlralton Such e~posures may ocrUI because 01 leakage rnto 
enclosed areas hom fumigatIOn Slte~ dllnng reentry or d'J/I'lg t.an<;fer of unaerated 
commodity 

B APPLICATION OF FUMIGANT 

.. ..... Oependrng upon It:lmpefalUie a',d tHJrnldliy DUlk ~ Uille 'el .. i1!'C'~ "yd'ogel' ph05pllo(1", 
... (p~I()<;phme\ qas ~'owlV 'JPon p.xposu'P 1[1 n'".slu'e hl)'" 'Il .. "I" rh, ... n,l"asp 10; 
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someume,; ,,10 ..... enougto to pefnlll appll,-"l!o'" 10 deposit hJ""9anl ,,, Ihe desired arlM~' 
and then vacate Ihe premIses Without SIgnIfIcant e(posure 10 the gas lithe fumigator 5 
e.poSure exceeds the 8 hour TWA 01 0 3 ppm approved respiratory Dlolectlon must be 
worn, Gas concenlfallon measurements to' safely purposes must be made usm9 tow 
Ie vet dE'tector tubes 01 other suitable Inw '",vel detectton equipment See Ihe "'ndustnal 
Hygiene MOnitOring" section below 

II IS otten practical to wear resptratory prOlechoolrom start to hlllsh. n'llS IS particularly Irue 
when pertOfTmng large space fumigahOllS or when IUffilgat.ng bulk stored commodities in 11.11 
stOfage buildings 

C. LEAKAGE FROM FUMIGATED SITES 

HydrQgen phosphide IS highly mobile and given enough lime may penetrate seemingly 
gaslight malerials sUCh as concrete and cinder block, Therefore. adfacent enclosed areas 
likely to be occupied should be e)(amtned 10 ensure Ihal siOfllficant leakage has not 
occurred_ Sealing of Ihe fumigate(! site andlor air flow in the OCcupied areas should be 
used to reduce e)(posure 

D. AERATlONANDREENmy 

II the area IS to be entered after fumtgatlOfl. it must be aerated unt~ the Iev9t 01 hydfOgen 
phosphide 0-. is 0.3 ppm or be4ow. The.,.. or eKe mull bttlTlOf'litored to _we that liberation 
of g •• Irom thIIlruted commodltv doN I'lOl .... uII an thedev~ of unacceptabl ........ 
01 hydrogen phoepNde. 00 noI.aow rMn1ry Into tl'Mted a,. .. by any pe~ bttlotw thl.tlme 
unles. protected by an approved ,..prater 

E. HANDLING UNAERATEDCOMMODtTIES 

Transfer and processing of a Ireared commodity poor 10 complete aeration IS penTIIssible; 
however. work.BB must nol be exposed to hydroqen phosphide in excess of the permtled 
exposure limi'! 

F_ INDUSTRIAL HYGIENE MONITORING 

It IS recommended Ihat hydrogen phosphide exposure be documenled in an operatIOn 
log or manual for eaCh site and operation where exposure may occur. The purpose 
of thiS monltonng is to prevent e)(cessive exposure and to determine when and where 
respiratory protection is required. This momtoring is mandatory althouqh once exposures 
have been adequately charactenzed. subsequent monitoring is nol routinely reqUITed 
However. spol checks should be made occasionany, especially it conditions 
slgnlllcantly change or an unexpected garlic odor is delected Gas concentration 
measurements should be taken 10 the worker's breathing zooe Monitoring is not 
rflquired outdoors 

G. ENGINEERING CONmOLS AND WORK PRACTICES 

II Ifl'lldl m1)lll10m'>y shows thai workers are exposed 1o concentrations. Ifl e)(cess 01 the 
permltled e_posure limIts then engoneeong conTrols (such as lorced aIr ventilatIon) and/ol 
aP1-'fUp"~I" work priu;I'o~" IIhould he \.lIed wtlftr. pos.ibl., In an altempt to rflduce exp(,u:;qrp 
I.) below I"Hrmti{>.j l,m,ls 
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A STORAGE 

SECTION 10 

STORAGE AND DISPOSAL 

Containers should be stored In a dry well venillale<! area away trom heal and under lock and 
key Post as a pestICide storage area 00 not contamlnale water, tooo or teed by stOring 
pestlCl~S ,n the same areas used to store these commodities 00 nol sTore In bUildings where 
humans or domeshc al1lmals reside Keep out 01 reach 01 ch.ldren 

QUlk·fume Tablets and Pellets are supplied 10 resealable, aluminum flasks. Do no! eKpOSE! 
the prooud IOSide ftasks to atmospheoc ffiOIsture any longer than IS necessary Sealttghtly 
belore returning opened flasks 10 storage 

Tablet and peIIItt b,,*s sho\ltd not be stored at sub-zero temperatures because this will 
Iflerease the possibitity 01 an ignttlon (nash) when opened 

T~ shelf life of Ouik·Fume is virtually unlimited II the conta.ners are lightly sealed 

8. DtSPOSAL OF UNREACTED OR PARTIAllY REACTED aUIK·FUME 

(From spill •• ~ cont~ or other sources) ; Unreac1ed or partially reacted aluminum 
pho..,tllda II aculeiy haurdovl. Improper dlspoul of the .. products is a violation of fadera! 
law. If theM produOI. c.nnot btt dllC)OMd of by ordinary u .. or KCOfdlng to 1M In.tructions 
that follow, COtllact your sta,. pael:tcIda or enviforvnantal control agency or the hazardous 
wast. reptWMftat ...... at the nearest EPA regtor'Iat office 10f guidance. Do no! conIaminata 
water by dllIPOUI. 

Some lOcal and ..... waste disposal regulat.ons may vary from the loIlOWIng recommeodatlOllS. 
Disposal proc:eckwes ,houId be reviewed with appropnate authOrities to ensure compliance 
with local regulations. 

FOR SPECIFIC IN$TRUCTI()tIIS CONCERNING SPILLS AND LEAKS, REFER TO SECTION 1 1 

C. DISPOSAL OF OUIK·FUME FOLLOWING A SPACE FUMIGATION 

t. General 

II properly eKPQS8d. the resKtual dust rem8lf"1lng aher a lumtgahon win be a graYIsh wtute. 
spent. nonhazardous was1e and WIll contain only a small amOUl"lt 01 unreacted aluminum 
phosphide. However. residual dust from .ncompletely e)(posed alumInum phosphide (See 
·E_posur. Guide" on page 7 of this manual) 'Mil require speoal care, Confinement ot ~ 
spent aluminum phosptlide as to a dosed container or collection and storage 01 large 
Quanlitl •• of the duI1 may f.,ull In afire hazard Small amounts 01 hydrogen phosphide may 
be gIVen 0" from the partially reacted alum.num phosphide and confinement 01 the 98S may 
result In a Hash 

OeIIctiv8'ion 8f1d Disposat of Ouik-Fume Tablets and Pellets. 

•. Qanar81 
Unless It can be determllwd "",th,;erli1uITy it'eI! tht! Tabl~IS'" pell{>lS Me S~nI tt~y 
must be held 10/ several days Ileyomj H,f' ,eQulred e_posure t'me pnO! 10 
dtsposal or the wet rflf'tho(! 01 dflaOI"'clt"", "-"iSl he llsed It the dusl 'etalfls <In'y 
<)t "S Qreen,sh (ntno Iho> w,,1 "'(,lh,,,1 " "" nrnrnp"".·rl f .lpos'oo ()I II,,, 
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c. 

d. 

G 

fumigation pell0d I!> the o;;lHlple~t method for ful1her deactivation 01 "green" 01 

partially spent [l'OOtleT proor 10 ultlmale disposal 

!l<y Method 
In open areas. smatl amounts (up to 5 IIasks) 01 residual dust may be disposed ot 
on sile by bUI'lal Of by spt'eadng over the land surface away from inhabllw 
buldlngs Up to 3 flasks of this r8Sldual dust (4 to 71bs., may be coIlecled in a one 
gallon bucket IOf holding or dispowl. l.argef amounts of residual dusl may be 
collec1ed In a porouI cIoCh b-o (burlap ootton, etc llorhOkflng .-,d/ortranlportation 
to. sUII.ble dI!IPONIlite Do no! pu'I mot. than one ~ CAe (7 flUke 011"'81s 
or 7 fla., 01 peIIels) 01 relidlJ,al duM in each bag- AlwaY' Irlt\tPClft thl .. bag_ In 
an open vehicle. CAUTION: 00 not ..... thiI method lor dust that Mil retains some 
of its OI'lginai greerwlh color. Never oonftne. dispou 01 or atma residual dust in 
closed containers such as d~ef'S. dn.rna or p4asttc NgI. 

Spent residual dust from pellets or tabte!& may be collected and disposed of at 
a sanitary landfin, appt"oved pest~ incinerator or orner approved sites or by 
other procedures approved by fedefaI, state and lOCal aUChorilies 

Do noI dispose of dust in a follEtt 

WetMMhod 

Fill an appropriate sized metal contan.r 213 U with water. For QCh gaMon 01 
waf8f add ". Q4) of lOw Sudeing detergent or lUffactant. u.e no .... then 10 
gallOns of water/detergent solution for each caM of spent material. Slowly pour 
the dust into the container as lhe water is stiffed. Weas eppropriate respiratory 
protection. DO NOT COVEA THE CONTAINER AT ~y TIME. IF THE 
CONTAINER IS COVERED, THE PHOSPHINE BEING GENERATED WilL BE 
CONFINED AND MAY DECOMPOSE EXPLOSIVELY. ftu must be done 
outdoors or in Ironl of an adequate fan !hat exhaUSb immediately OUCside 

Dispose 01 the water/dusllTllxture (slurry) (wfItl or without Pfe/iminary POUring out 
of excess water) In a sanitary landfill or other suitable burlallile approved by loca! 
aulhofilie5. Wt\ere permiasible, the flurry maybe PQI.H'*i out on 1M ground. The 
waler from the alurry may be evaporated prior to diapoeal. Aft.r being held lor 36 
hou .... it may be poured inlo a sanitary ........ r if approved by local aulhonties 

Olepoul of Empty Finks 

Method 0r'Ie: Tnple nllSe "asks and stoppers with watei". Then offer lor recydlng 
or recondlltoning. Of puncture and dispose 01 them in a sanitary landfill or other 
appmved site or by other procedures approved by state and local authorities. The 
water from lhe nnsate may be evaporated pnor 10 disposal DIspose 01 rinsate or 
rinsate residue In a sanitary landfill or by other approved procedures Small 
quantities can bt> poured out on the ground 

Aftel beHlg held 101 36 hours the rinsale may be pourQd into a sanllary sewer II 
approved by 10<:011 authorities 

Method Two. Remove lids and place empty flaskS In a secure locallon o~doors .... 
or ,n slructu'e being IU!llIgaled until reSidue In flasks IS reacted J.>unQlurc <l'.:.d 
dIspose 01 Ihem In a sanitary landlill 01 other approved SIIe or by other p,,",ceoollJr\'A-
aJ'r>rrl"",rI f)y S''il .. and for:al authorities -
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NOTE: It IS permiSSible 10 IIgillen h<:ls bilCk In place on the tnpl(, "nOoNt,.>1 re"C;l\'d 
empty lIasks. place lhem 'n the Ollglnal carton and ship them back 10 Ihe 
dlStfibutof. They are not hazardolls waste Conlact your olstr,t)ulor 101informaliOll 
and approval 

o DEACnVATfON AND Or.iPOSAL OF OUIK-FUME BAGS 

General 

Unless It can bI deletmlroed With certainly that ttle bags are spent. Ih~y must be deactivated 
•• de.crlbed below priOf' to d,.po •• 1 

All the methods be40w may be used fOI deactivating used or unused Ouik·Fvme Bags. 
regardl ••• of the extent 10 which the alurrnnum phosphide has been consumed in the 
prOduction 01 hydrogen phosphide 

2. Dry o.ettvatton 

CoIled baCJI. and ptaoe!hem no a secure, ventilated hoking contatner. Store the bags until 
they are spent tt is 1ec>Ji ....... ded that unused or partiafly spent bags be spread out on the 
ground in a HCUI'9 open area away from ocaJpIEId buildings to be deactivated by atmospheric 
moisture. Care IIhoukI be taken so thai they are not carried away by the wind. Prior to final 
dlsposat, baQI may be spread out Ir'I a singfe 'ayet' on the ground or concrete and covered wilh 
several indleI 01 a.ld until they are spent. Bags that have not been exposed for the minimum 
times specified in the exposure guide on page 7 shooId not be covered with sand. Dry 
deactivBliOn is .... 18ool1"nelldll(l' procedure IOf unused Of partiaHy spent bags. It in dotbI 
canceming whethef the bags are spent contacl your Ouik·Ftrne dstributOf 

Ignition can occur if large nu-nbers of Incomplete4y reacted bags are contacted by liquid water. 
This can OCCur in open or perforated $lorage containers. Therelore. such slorage should be 
out of doors in • relatively Mated area, protected from rain 

3. Wet Ductivli1ion - Method One 

Fill an appropnale SiZed container with water a lew Inches Irom the top. Submerge Intact bags 
lor 36 hOUri. A"*aI Orid work. well to keep bags submerged. Do not cover conlalfl8r. We.r 
appropriate resplralory protection. This must be dOne outdoors or in Iront 01 an adequate Ian 
that eXhaust. outside. The water may be disposed 01 in a storm sewer, sanitary sewer or by 
pouring it oUl on the ground. 

4. Wet Deactivation - Method Two 

Fill an appropriate SiZed metal container 2/3 lull WIth water. For each gallon 01 water. add 
tf4 cup of low sudsing detergent 01 surfactant. Use no less than I gallon 01 water/detergent 
solullOn lor 60 bags. ()pen each bag and dump lhe cOIltents Into the container as the water 
IS stirred. Wear appropriate respiratory protecllon. 00 NOT GOVER fHE CONTAINER AT 
ANY TIME IF THE CONTAINER IS COVERED. THE PHOSPHINE' BEING GENERATED 
Wit L BE CONFINED AND MAY DECOMPOSE E'XPLOS1VE'L Y ThiS must be done outdoors 
r.n In Ironl 01 an adeQuate Ian thaI exhausts Imm .. d,ale!y oulSIde 

5 Disposal Procedures 

: In open ilreas. sma!! amounts (up 10 7 () kg) of Ihe ~penl t,ags m,lV tiP (j1<;p<"lSf'd 01 on site b~ 
... lh",al 01 the bags Of by open'"g Ihe b.)\)~ arlO sore-v"!""! ttlf' dl/<;I (lve' ltl<> I<lnn <.,tJff"lr~ away 

.. - Irnon ,,-.h-'lb,ted bUildings 
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SIJoenl bags may also be collecled arod disposed 01 al a sanlla,y landlill approved peshcI<j1:' 
InCinerator or other iIopproved !llles or by other procedures approved by federal stall:' an(j Inc-iti 

aulhonlles 

Do nOI dispose of dust In a tOilet 

OlSpose of the watefldust ,ruw'e !stuuy) (with Of wtthOut preliminary pounng Oul 01 excess 
waler) In a saOlla!)' landfill or other suitable burial Site approved by local authorities The water 
Irom the slurry may be evaporated prior to disposal. Where pet1TIissib4e, the slurry may be 
poured out on the gro.n:t After being held lor 36 houri It may be poured into a sal'lltary sewer 
II approved by loCal authonTles 

Nevar coniine pal'lially spenl bags or slurry in closed contaInefS such .s closed drums or 
plastic bags 

6. Oiapoulof Empty Quik-Fume Bag Containers 

DIspose of conlainers in a sanitary landfill Of by other appt'OYMt state or local procedures 
They need not be rinsed 

SECTION 11 

SPILL AND LEAK PROCEDURES 

A. GENERAL 

A. spiI. OCher fWll'w:idarCBlD ~ or nonnIII twdng or p..n::knd oortaNq cal produCe 
high IeYeIs 01 gal. andlWnlbe, anendingpet80Mll ITIUII_ an SC8A ora eq.jvaIeR ..tlen the 
COl ....... ltialiOi i of~ phosphide 08S is ~ If ................ ' ill knOwn. 0Ihet NIQSHI 
MSHA approYeCI ~ prc:Mction can be worn. WNI dty gIowI ma1a 01 oonon or other 
malenal when con(act with the powdered formulation, peftets or tablets, is likety 

B. DAMAGE TO FIBERBOARD CASE 

ChedI. metal c:orc.ners. If by are dlWTlIQ8d. hande .. deIO'bed bekIw. "f'Iey are LRSamaged 
return rhemtocwdxlard carloni or oct.lI..itabIe ~wtich oompIieIwith OOT rwgUatioOs 

C. LEAKING PRODUCT CONTAINER PROCEDURES 

II contaln&r1 have been punctured or dwnaged Clueing • INk. the product may be 
Immediately used. the containers may be 18frC)OIarify ,..pair«t wtth aluminum tape, the 
lumlgant may be transferred from the damaged oontaineB 10 sound metal containers which 
should be seated and properly labeled as aluminum phosphide, or it may be deactIVated and 
disposed. See pages 27,30 01 this manual for cieadivatlOfl and disposal procedures 
TranfPOr111'\e damaged conlalners 10 an are. suitable for pellticide slorage lor tnSpectlon 
Further InstructiOllS and recommendations may be obtal,,*." required, from you' dlSlrib\tlor 

Handle emply, damaged containers as described in contai""r disposal SectlOOS 

o SPilL PROCEDURES 

• 
General . . . . . -

On flol nush ~Plllaye ,,,,wr, ,I'd'" w'Ih wale' DO NOT use wale' ill anytime 10 clean u,'f <\o."p~ 
W~'AI if' C()f11ilCI Wllh ",""'.·v-Ie.j --Ilumrnum phosptmje .... n IdlJl<1ly an;elelale I~ ptoOlIl':I'QI' 1\"-
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Il~'dlogerl phosphide gas ancl could l-dU"t< ~~ulllallb)U~ ,y'''I'O'1 ,,)111,( ,~"", II Hle Spill IS olily 
a lew mInutes Old and is not conl<'lm.naied by othe' m(ll!,nal~ colieci th€' sp.lI(lge <'lnd J)lace 
It back Into the onginal or other sound metal container arlO IIghUy seal Seal pur1(:lures wllh 
1011 tape. If possible. use Immediately CAUnON AN I(;NI TION MAY OCCUR WHfN THESE 
CONT AINERS AJ-lE AFOPENEO 

2. Ouik-Fume Bags 

S.nce lhe tormulatlOn IS placed In small. tough bags. a sprll w!lt bf! eltttel bags or a small 
quantity 01 powder spilled from a punctured bag ConseQueotiy. sp.lls ale not likely to 
cons1itu1e a frequent problem 

" the spiK IS more than a few mrnutes old or has been contaminated With wate, gather 11 up 
and place " into an open top can and deactivate i1 Immediately 

" on-site deactivation is not feasible. these open containers ShOuld be transported In open 
vel'lides 10 a sUtabie area away from occupied buildings We1 or dry deactivation may then 
be carried out. 

3. QUIK-FUME TABLETS AND PELLETS 

II the spIUed material is conIamtnaled or hits begun to ViSibly decompose. galhe, il up and 
plac. ilinto Ge*' top, P4tf1orated pilon ca.M and process it immediately. 

Do noC add IlION 1Nn about one !task (2 10 3 Ibs.) 01 sprMed matenaflo the bucket. If on-site 
deactivation • no! fNlible. theM open containerS should be quickly transported in open 
vehicles 10 a suIWM arM lIW.Iy fYOm 0CCl4>ied buildings. Protect from rainfall but do not seal 
or cover cans. Wet or dry deactivation may then be earned out as described in the section 
Immediately bIIfOw 

E. OEAcnYAllONANOotSPOSALOFUNREACTEOTABLETS. PELLETSANOBAGS 

1. 
w .. _ 

Transport maternal by hand or In open vehicles to open air away from occupred structures. Fill 

a drum 213 full with wai8f' 

Add 1/4 cup of low sudslng detergent Of suriadanl In each gallon of water. Each !task of tabk!ts 
or pellets Of the contents of 45 bagS should be OlIxed with no less than 1 gallon 01 wa,18f" 

detervent soll.cion. Slowly pour the material into the ""aIel as It is Slirred Aft@( 5 !tasks or the 
cont..nS 01 200 bags have been ~ 10 a 55 galIOn drum of water, wait until btJbbling is very 
slow before proceeding to add 5 mote ftasks or 200 bags RepeallhlS procedure unt. the limit 
.s reached. Concentration reacings shoUd be taken to ensure that .nhalaMn exposure does 
not exceed the prescribed limits Stir occasionally thereaftel 101 at least 36 hOurs 
Wear appropriate respiratory prolectlOn. 00 NOT COVER THE CONT AINER IF THE 
CONTAINER IS COVERED. THE HYDROGEN PHOSPHIDE BEING GENERATED Will BE 
CONFINED AND Will DECOMPOSE EXPlOSIVEL y The weI melhod of deactlvallon is the 
method of chotce !of Quanhties in eKcess 015 "asks lID to t5 pounds) il,s safe to dlspo~e of 

Ihls slurry 

Dispose 01 the result.ng deacltvated slurry. With 01 .... ,ttIOU! prellmmary Pt~Uflfly (lui of excess 
""atel. at a landfill or other SUitable bU(lal site approved by loc.-rl authOf.'1es The .... ater from 

:lhe slurry may be evaporated P(lOI 10 dl!\posa1 Wlw,,,, peJITlI!\Slble thiS sluf'~ rnay be pouled 
... ,nlo iI santtary spw~' 0' ('Ill onto th" Q'OUfl<1 
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