
ILf 31 Icr7 . . Lf37¥3-~ ~ Form Approvod. OMS No. 2070.o~APprov~1 lros ~;:5 pfe~se ro";c/ instructions on reve('$" before comtJ/etina form. 

United States § Registration opp Identifier Number 

aEPA Environmental Protection Agency Amendment :3:~ft2£:4xx 
Washington. DC 20460 . Other . . 

Application for Pesticide - Section .. 
1. 'C~i-rip8nY/Prod'uct N:,mber 2. EPA Product ManageB .Teu:...c 3. Proposed Classification 

43743-2 C~"=Wefctr. ~ 
DNone Q Restricted { 

4. Company/Product (Name) PM' .dl~· GAS TOXIN Fumigation Pel ets 

5, Name and Address of Applicant {Include ZIP Cade}' 
.1 

6. Expedited Review. In accordance with FIFRA Section 3(c)(31 
Bernardo Chemicals', LTD. (b)(il. my product is similar or identical in composition and labeling 
P.O. Box 1632 to: 
Turlock, CA 95381 EPA Reg. No: 

D Check if this is 8 n9W aodress Product Name 

Section - II 

.- D· Amendme'nt .. Explain below.- ... . ... D Final printed labels in'response to · - .... -.-_. "---1-
Agency letter dated NOn 

D Resubmission in response to Agencv letter dated D "Mo Too" Application. 7FICAnON 

0 Notification - Explain below. D Othor - Expla;n boloJ!f4R ;: I IQ( 
. I 07 

Explanation: Use additional pagels) if necessary. (For sectiori I and Section 11.) 

:'<otification of change 'of packaging and address change per PR Notice 95-2. This notification is consistent Witil tile provisions of PF 
Notice 95-2 and EPA regulations at 40 CFR 152.46, and no other changes have bcen made to thc labeling or tilC confidential statement 0 

onnula of titis product. I understand that it is a violation of 18 U.S.C. Sec. 1001 to willfully make any false statement to EPA. I furthe 
~nderstand that if this notification is nol consistent with the terms of PR Notice 95-2 and 40 CFR 152.46, tilis product may be in violation 0 

flFRA and the company may be subjcct to enforcement action and penal tics under sections 12 and 14 ofF1FRA. 

Section - III 
,. Mcterial Thico: Product Will Be Packaged In: 

Child·Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container 

ayOs' 53 Yes 8 Yes §""., . Plastic 
No X No No Glass 

• Certification must 
If "Yes· No. per If "Yes" No. per . Paper 
Unit Packaging wgt. container Package wgt container Other (Specify) 

be submitted 
I 

3. Location of Net Contents Information 4. Size(s) Retail Container 5. Location of Label Directions 

£J o Container 
@ On label 

Label 2.2 lbs. On labeling accompanying product· 

6. Manner in Which label is Affixed to Product §UthograPh 0 Other 
Paper ~Iued 
Stenci ed 

Section - IV. 
1. Contact Point (Camp/sts itsms dirBctly bslow far identification of individusl to bs contacted; if neCf)ssary~ to procsss this application.) 

Name Title Telephone No. (Include Area Code) 

Robert M. Sielaty Company Representative 703-415-4600 

Certification 6, bate ~pplication 

I certify that the statements I have made on this form and all attachments thereto are true. accurata and complete. Il~c~;~ed 

I acknowledge that any knowingly false or misleading statement mlly be punishable by fine or imprisonment or '/Stampoidr:' : 
both under applicable law. .. , , , : ( . . 

C 4: e •• e 2,S;r'" M;.Vj££L- 3. Title ' . • . 
, .. 

2, ~,~ ~-:LA company Representative , . , 
( .. ( ~ 

• • • • A ' . , ~ , 

\ 
4. Typed Name /'. ~ u • .. 

5. Date • • • : 
eeoC .. 

Robert M. SJ.e aty February 26, 1997 ••• • • • J .. 
~A Form 8570-' (Rev. 8-94] Previous editions bre obsolete. Whitll - EPA FilII Copy (originbll Yellow - Applicant Copy 
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PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS AND 

DOMESTIC ANIMALS 
KEEP OUT OF REACH OF CHILDREN 

DANGER - POISON 
Aluminum phosphkfe poWder, granuies, or pellet; may be 111181 If 

swallowed. Donotgetln eyes, onskln,Ofonelothing. Donoteat, drink 
'or smoke vmne hanc!Jing aluminum phosphide fumigant. If a seiltted 
container ls opened or If the material come; [ncontact with moisture, 
water, Of acids, extremely toxic phosphine 94' win be telelll~. If a 
garr.c odor Is detecti!d,reierto se-ctlon on apPJleatfoll/wotker OXPCSlJllt 
fofappropriate monitoring prOoCedures. Pure phosphine Q8'B Isodorieu: 
the odor Is due to II contamlnart. Slnc~ an odor may not be detectod 
under certalrt elreumttancel, the absence of a garlic odor does not 
mean that phosphine gas I, absent Observe proper appHcatlon, 
aeration, re-entry and dls:posal procedLKM spectfied e~ewhete In the 
labeling to prevent over expo$Ufe. 

H'OlE TO PHYSICIAN: Alumln!Jm phosptide granules, JX!wder, or 
pellets reaet with toolsture 10 tm .'t, addS, and maT)' othe-r liquidS to 
release pho$phIne gal. Mnd exposure by InmIatkrn causes malalsej 
ringIng of 0111'5, fatigue, Musea, and pre5~Ufe itI the chest which Is; 
relievo!d by removal to ftfl$h elr. 

Moderate polson.!ng ceUSM wlUlkMU, vomlUng, epl'gat1r1c paIn, 
che;( paIn. d(atrMe end dyiPfMI, Sew-Ie po.lionlng mayoccUl' Ina1ew 
hour. to clllverel dayt, relultlng 10 pulmonary edema and may r .. d to 
dlz:tlneu, eyenotll, uncor'lleloulneu and death. 

In a\lfficlent quantity, pho.phlrro afi&ctI \:he liver, k1d'rreyl, lung., 
Mrvous 'Yltem, and clteulatory ')latem. lom/atlon ean cause lunlil 
edema and hyp&remle, smellp.eriva.culer b,.1n hemOffhagea and breln 
edema, Ingfl$tlon eaneause lung and bralnlymptoml, but daTMO'eto 
the vIscera I. more common. Phosphine poisoning may re.ult It1 (1) 
puln'lOMry ederMj (2) liver ~ted .erum GOT, lDH and alkal1rre 
phOsphatue, reduced protlYombln, hl!lmorrhaije ami ,.~; and (3) 
kklney hematuria end anuria. Pathology Is eharec!erlstlc of ~poxla. 
Frequent e:w;poIUfe over iii perlod 01 day. or weeks may calJUl j:oacnlng. 
Treatment I •• ymptomatlc. 

ENVmONMENTAL IlAZARDS 
ThIs protluctl. hlijhlyto,ootowlkllt1e. Non-tergetorganltms e:>cpo~d 

10 pholphll"tt ga.ln buuow. wI. bt kl11t-d, Do nollppty dl,..ctly to waltr. 
Ofwetland. (swamp', bog., marshe., and potholM), 00 noteontamnat. 
water by cleaning 01 equipment or dlapo8al 01 wastes. 

STORAGE AND HANDLING 
store [1'1 a dry, well ventllated area &;ot«Jy frOm heat, under lock and key. 

post as a pesticide "'orage area. Do Mt contamiMle waler, food, or teed 
by ItO rIng PMllclde-s In the same areaa used to .tore these commodities. 
00 not store In buildIng. Inhabited by huJ1'W'll; or domMtIc anlmals. 
~um!num phosphide produm shalt not be placed m, or attached to 
pael(ages ~ntended for retan.erlt 

DIRECTIONS FOR USE 
IUs a vlohrtlonoUe<letallawlo use this prodl,)C\ Inamanner II .. con:alstent 

wtt:h lt$ label1ng. . 
~talled use end disposal Ins.tru.;tlons forthefurnlgatlon 01 spetlfjed rew 

'agrJeuitura1 commodItIes, procested foods, lIn1maJ f~s, tohcco,. non 
food Iterm, cereal ml11s, feed mlUs, and wereh<luse a'S; W'etI 801 for control 01 
mol" and bt.rrrowlng rodents ar. to be folnd In the booldet entitled 
-AppIteators P,oductMaTKUlI klr use wtlh gaatoxln I!I Pellels·. Before 
U!lng this product, lead andioltow ell precautlons and dlrectlom on the labm 
end In the product manual. 

SPILL AND LEAK PROCEDURES . 
A split, other than Incidental to applkatfon.or normal N.l'w:lnng, may 

produce high 11We}' 01 gas and, thereklre, attondlDil personnel rnt.Nt weer 
SCBAot Itt I!IqlWalent whenthe eoneertratlon o1phosphlne gllll$ unknown. 
Other N10SH,lMSHA approved reapltatory protedlon may be wom H the 
concentratlon Is known. 00 not lnie water .. t any time to clean up a $pm 01 
aluminum phOsphide. Water rn OOrM-ct wfth unraacted pellets wM greatly 
a.ceele rate the pl'oductlon of phoophlne gas which could rHult In til toxk; aool 
or fire ha.Zatd. Weer cotton gloves when handling pM;tlcldes. 

(Continued on right panel) 

III Ae111fnaJllntact ah.rmlnum fllSks to cardbDlrd cases Of olmr luita,bJe 
pa'ckalillngwhlch hal been properlymafked aeeordlngto DOT regulations. 
NotltJ consignee and Ihlpper of dameged eases. . 

If etumlnum fluki haYe beefl punetured or damllged so as to leak, the 
cortainet mey be temporallly repe;lted wHh elumlnvm tape or the aluminum 
phosphide may boD baO$fMted fro.m the damaged flub to a sound metal 
contaln!H which should be lea!ed and pro·perly labeled III alumlnum_ 
phO$pH'de, Transport the danta,ged eontalMf to an arta suitable for 
plll'sticide storagefor InspecUon. Futhtr InstwctJons and recommendatlonl 
rMy be obtained, II required, 'from B£AHAAOO OiBofiC.ALS L1'O. 

PBYSICAlICHEMICAL IlAZARDS 
·Alumlnum phos.phwe In tableU, I>enetl and partililly-spent dust will 

reJease phOsphlrre gas H exposed to moisture from the a.lr or H Itcomeslnto 
contaetwlth wa!af, acld~ and many other liquids. PiEIng oflablea, pellets 
01' dint from their ttagmentadon may" caU$e a temperature Incre8$e and 
ccmflM the rete~$e of gas so that Ignition eould occur. 

Always opencontalnars of elumlnum phosphide products outdoort, or 
Indoors, In the presence of mechankal ventiLation al under c:ertaln 
Conditions, they may f1uh upon openIng. When opening, point the 
container away trom the tac:e and body and dowIy loosen 1M cap. 
AIthoughthe chanc:es for flash ere very remote, never openthese contelners 
In a flammable atmosphere. The.e precautions will 80110 re-duce the 
applicator's exposure to phosphine gas. 

Pure phosphine gil II practically Inloluble In water, and 011;, and II 
stable at Mrmal fumllilatlon tempert:\turel. However, It may react wtth 
eertalnmetals and eaus&coflollon. elpeoclalty at hlghertemperaturel and 
te/allv" Iwmldlflel. Metal' .uch.!!s copper, bre .. and othe! copper alloys, 
and precious meta.lt luch a. g01d and Illver are lusceptlble to corrodon, 
by pho.phtno. Thus, .malt el &ctrk: motor', .moke dete.etofl, bra .. Iprlnlder 
hoadl, hattellel and battery chargelS, fork Iml, temperatura monitoring 
IYlteml, Iwltchlng g eltl, communication de\l[clIII, computer. ceJeulatot. 
and other e .. ctrlell equipment .hou[d be protected or removed beklre 
fumigation. 

STORAGE AND DISPOSAL 
00 not contamInate watlt, tood or feed by Itorage or dls:poul. 

Unreacled or partially reacted aluminum pho.phld& 'I; acutely hazerdoUi. 
Improper disposal of excen p.esUclde, Ipray mixture, or tlnsate Is a 
vkiJaUon of Fed.r.I Law. If the .. waltH cannot be dlapOted of by un or 
according to label In.tructlon., contact your Stlte Peltlclde or 
ErWirontTl'Mt.11 ComrolAQtlnty, or lhe Haza,dOUl Waste repre.entatlve.at 
tM nearelt EPA RegloneJ Office for guidance. For elpetlflc Inltrucllon' j 

see spur and t.eak. Ptoced·Ufes. 

SOrne Icc.land .1.le. wllllte d)'polal regulation. may Vllry flom the 
tollowlnll recommendations, Dliposal proclKlurel 5houfd be reviewed 
wfth appropriate authorities to ef'lSUfOS compliance with local regulat10ns. 

Contact "OIX slate PesticIde or Environmental Control Agancy or 
Hazardous Waste Speclellit at the nearest EPA RegIonal Offiee for 
gutdance. 

TrIple rinse f1a.ks and ltoppers with water. Then offer lor reeycllng ot 
recondltloNn", or puncture and dispose of In allllnltary ler.cffil~ Of by other 
procedures approved by ,tale and local authorities. Rlmata may be 
diapOied ot In a unitary ,ewer, unitary landflU or by other approved 
procedure •• It I. 21110 permlnlble to remove IIds.nd expote empty lIa.kI 
outdoors untn tesldue Inthe flasks: [s feacted. Then puncture and dllpo ... 

, 01 In III sanitary t.aru:lfill or other approved site, or by other procedurel 
approved by state and toeal autl1orlllu, 

Ifprop.e11y exposed, the re.ldual dUlt remalntng aftar III fumigation with 
aluminium phosphide wUI be greyl.h-whlte and contain only a lmall 
amount 01 uruea·cted malerlal. However, residual dust from frlcompfetefy 
exposed alumInum phosphide will requlle special cere; 

WARRANI"Y 
Sener doci not tnakewarre.ntles expresled or Implied on the mage of 

thIs product other than those directed on the label. 
C{J$fomarautJ~saD ,IskslllhandJlng and un of thIs materIal contrary 
to labcl requIrements. 

BATCH N': 01020205 § ~ 
MANUFACTURING DATE:::w.V§J 
EXPIRY DATE: JUNE/98I\; ~ 
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PRECACTIO~ARYSTATE~IE~TS 
HALARDSTO HL~IA:\"SA:\"D 

DO~fF.STICA:"\I~IAlS 
KEEP OVT OF REACH OF CIHlDREX 

DA~GER· rOlso~ 

Alumlnvm pho~p"hlde pjlWI!'-er. granules. ot p!!t~lsml)'be fllallrswl!lOwtd. 00 r.olgel 
til e~s. en S~ln. or on ~ollling. 00 not Ul. 4rlr'l~ or Imoke while hlndlin.g, .lumitlUfTI 
!lMSr>hodl fvrnlgu,'.11 A UIIM toII'lr~et Is OP'entd orll Ihe ll'IJ1erlll cornu Illtol'l1lec WtI11 
rnOII1,;or •• "'Iler. Of aCid •. ell1.emely loxlt p.hosJ!N~e gu wt11 be 'elu~d. II IO .. It('; ocrIII' 
is dtlttltd,rerel 10 uctiQn M Ippnell'lOnhYor\er e~pOSUle lor IPJIl'oprilie monkOling 
ptOUdurel. Pure phos"hine gn Is odorless' Ihe od« is d,;oe 10 I tonumi .... ~t Sit\u In 
Odor rnly 1'10111e deledi!'d under Certlln eilcumSI&r'ltU. Ihe .bu~C41 01. o~r\ie e.oor doOes 
nol mun 11'111 phosphine gil is I~enl. Ob!.-elVe Pfoptr Ipphcallon. le/l1mn. re.enlry Ind 
drspoul ()Iotfduru JPttirl'l!d elu"'htre In 1M rilleli~g ro ()Inenl over u[)Owre 
NOTE TO PHVSICIAN: Aluminum ~hosphkle granllles. tI(IwtJef. or pehls fua ""Ih molslure 
In lne .1 •• 'CI(IS. I nd mlny OIhel hqu.<" 10 reluse [l-ho!I',,,ne O~! Mrld tJpOl~.e by f!\l\Il~lron 
etllSU mIIAr!.t. rinQll'1g 01 e'I1.IIHgue. n.usu •• nd press..rre.n the thesl v.1l1~ IS lellevtd 
by .emov.llo huh IiI 

1,I000eraie p<JiSOni"'fll t..Iu!U ..... ea~nH~. ¥cnmll1g. epog.w,c ~Iin. Chest plln. drlrrtlU 
Ind eyspnu. Seve,e lOOisonlng mar o~u. In I Ie", ho"rs 10 s.e~e"l d.~s. lewHing In 
tlu1monlry edemll 11'4 mly lead 10 dluinus. cy.~olil. III'Ic,on$C/Ousness'r4 Cltllh. 

In slIffrclent QU'~I~y. f)t\Mphine IIHeds Ihe h¥er. kidneys. lungS. neIVoll5 syslem. Ind 
erreurllory SYSlem. rnhlraHon tin Cluse I,,('.g fClem. Ind hypereml •• smlll tlelr~ueullf 
bt'rn I'Iemorrt.~Qn .nd tIIlln edem •. ,ngurlOn ean C8I1U luno .n<I bl~in srmJ)loms. but 
d.m~ge'o Ihe vI$~" Is more tomrnun PM.pll,ne f>C1~nr"O mar lesuM N'I (I) [IIutmORllI')' 
edem •. (2) II~e. elevlled serum Got. LOH lrod Ilkairne phosphllue. reduted ~loil'lIombin. 
nell'lOl"m'ge .r4llurldi~; .nel (3) kidney hln'lll~~' In(! ,nu"a. Pall'Iology ~ c,h"lerer,MiC 
of hy[)Oxl'. F.eQuenl eXpOsu.e over. p.erlOd Of dlys (lr wukS mly cause pOiSOning. 
Trealment is symplomalic. 

£~\'JRO:-;;\JE:,\T Al HAZA,RDS 
This PfOduel is highl)' 'o_le 10 wildlife. NQI'I.II'ge"l oro.nl$l1'lS eJl>Ond 10 pI'IO$phl~e gn 

In bultOw$ will ~e ~Hlt'd 00 nOI ~ PPly (flledly 10 .... lers o .... ell.nds(S ... amps. boOS. mlfPres. 
and potholes) 00 1101 tOnllmlnale .... Ier by cleaning 01 ell\llpmenl or 41SPOSiI Of ","Ies. 

STORAGE A:'\D II:\:,\DU:'\G 
Slo'e In. dry ..... ell venl_Med Ilea ..... ay hom hell. under kx:k and ke~ PoSI as. peMlciae 

slo·,.e Ilel. 00 nD\ tonl8mlnl'e "'Iler. lood Of IUd II)' S\Oling pesHtidu In Ine s.me IIUS 
IIser::t 10 Slo'e Ihese commod~ies Do 1'101 SIOfe in lIul1di/'IQS ,nll.Med by hum.ns O. dOm.e$lL¢ 
1~lmllS AlulTllrHIm phoSphide p,oducls ,r'llllnOI bo!! pl~ced in. or IllAthed 10 pltkJges inlended 
lor 'tl.UelS. 

DIRECTIO~S FOR ~SE 
"15' vkll&tion of ftdeul I ..... '0 un 111;5 PlOduCl in, mlM>er ineonsi51enl WtIh ils IAbeli~g. 
()e"~M U~ .1'Id 4iSJI(IUl InSlrutilon! lor Ihe r..tmlg.liM of speel/led fI\If Bilf!Wllural 

tomfT1lX1~ie5. pro~ued loods •• nim.lluds, 10b1Ceo. (lO~ 100<1 ~em$. CtlUI mills leea mitl!. 
Ind walehOuS-e U ... ell IS fOf conl.OI 01 meres and burrowing rDlUnlS ,'e 10 M found j~ lhe 
blJoCkJel ent~1e4 "AppIICIIOI! PIQI\utl M.nu.t 101 uU! ... ilh 0-_to",. nCr PelltU" Belore using 
Ihrs product IUd.nd IOIiOw .11 p.eUlooiions 1M dil1!tltonsonlhe I.bel.nd In Ihe plod~CI manulI. 

SPill A:"\D LEAK PltoCEDl""RES 
A spin. olller Ihln lnc-"ilenl.1 to appTiCAllon I)r norm.1 hlndling mar produce htgllievel$ of 

gu 'nd.lhelelore .• trending ~lJonnell'l'lusl well S<::BA or HS t(julvtlentwf'l.enlhe eoneenlf&HM 
01 p!\(lsphl~e OIS IS un~noWl'\. OthU NIOSHIMSHA 'PPfOvtd re'Piratory prOleCllon mly be worn 
IIlhe tontentr.lion is known. Do nel UM! ... alel al .ny lime 10 clun up I I.p/1I 01 aluminum 
pl'oOSphlde. Wiler In comiC! willi UhruC!i!'d Ptlfets will {joIUIIy ~t«!ler'le Ihe produellon 01 
olloSp/'I1,.e glS ~lfh tOllid U!J..U!11n • ~0~1r:..' ndlor nre hnlrd. Wureotlon g(ovu when hlnrl~ng 
PUIIC,d!'. :.. _ _ ... .. ... (Cllfllflwtll en ,'~~I wntl) 
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RESTRICTED rSE I'ESTICIDE 
Dl'ETO ACnE IXIL4LATIOX TOXICITY OF 

IIIGIIL \' TOXIC rlI051'1I1XE GAS 
FOllell1 !lIe 10 and use only by Certified Apj!lltll101lo lor 'l'Iose use. covered by ~rP'ir.llors 

ceMrfltlircn or ptlson~ t,.inPd ,n .teotaMte with Ih! IIISthed ptl)duCi mlnusl WOrl:.r"ll ulll1et 
Ihe di'8t1I\1Pt ..... lon .nd In I~e t'l'ySICllr rrestnce 01\l>e Cert,fred AppliCAlo, Wl\o mUSI be 

Iv .. lIb1t on 1I1~ 0' on lhe I>'em,~s "tid wn(llo!klwli'lt 1~1>e' ,nd flr ..... OI:>C~I.....: ... $llo 
PlodllCl mlnu.1 whll:.tl tcIn111n com~le inSII\lCli«l~ lOt Ih~ $l1~ IIS~ 0' IhiS I'IOduel. 

gastoxin® 
FUMIGATION PELLETS 

Active Ingredient (Aluminum PhosphiCle) ........... _ .......... 57% 
Inert Ingredients .......................................................... .43o/t 

DANGER~. POISON ~PELIGRO 
PRECAU(!10N AL USUARIO: Sr tltred 1\0 lee Ingle5. I'loIII use eSle prodllCIO haSla que II eliquell 
It Ie luy. 5140 uplic.dl Implr.menle 

StATEMENT OF PRAtlCAl TREATMENT 
Syl'llptom$ 01 overHpOJU,e 10 phO$phr~e ,'e h~'daChe. drUrne!$. hau$('l. d,rlol;lI" ~IUlh,ng. 
VOmHIII9Iru1 dillmu.ln IU cun of ove,up05ule gel medical 811tml(ln Immedralely. TI~e viclrm 
10 I dOClo' 01 eme'OMcy IIUlmel\ll~CIf~r_ 
IFTHE GAS FROMALUMINUMPHOSPHIOI; IS INHALED: Gel e.pOlPClpelwnlofrUh'rI KHP 
.... rm and MI,'e MIle [IIe"on ~n btUlhe ',e ely. II blUlh'nO h~$ sloPPi'd. gLV! 3r1lrrt,alle5p"a~on 
by rn&.>II\olO molllh 01 Olner mufl!. of' luu~ehlron 00 not give ,nyl~ng Ily mOulh 10 M 
unco~sc,ous per~n 

IF ALUMltlUM PHOSPKlDE POWDER, GRANUL£S. OR PELLETS ARE SWALLOWED: DM~ o. 
~4motl.lS1e/ ~ 01 twOgfUMS 01 'N81e' arod InduceYomning by l<>IIthlnil b.c~ 0111'>101'1 W\I~ r,nger 01. 
II I~.irable, S)IUP Of IPtCIC Do nol gr~e Inylhin~ by mouth II viClirn '$ UnCQtlSCHlll!. Dr nOi "M. 
IF POWD£R, GRANULES OR P£LLETS OF ALU"'I~UM PHOSPHIDE GET ON SKI~: Brush 
mSlerrllollCiQlh., Ind SMU ir.l .... elT.venlll.ltd ~re. AlTooo-tlOlhfS 10 ~~",e III, venr~a1e" ,'e. 
p'rD' 10 I~undellr.g W.,~ tonlam.nlled ba,e 5~ln 'hOIOu~hly Wllh so.p Ind Wllel. 
IF IN EYES: FlUSh ""ilh plen1r Of .... Ier. Gel med,cll Bllenhon. 

Manufactured by: Sold by: 
CASA BERNARDO L TDA, BERNARDO CHEMICALS LTD, 
ROd. Pe. Mano!1 d.1 NObrega Km 65 P. O. BOX 1632 
Gleba 37. Pque. Ind. ImiO'llnl.S TURLOCK CA 95381 
Sam.lil.· S V. "Sio P,ulo· SR POOne: (209) 634-1191 
Tel.: (13) 460.1212 Fax; (209)634.1192 
Tel.x: 13232.( CSLS SA. 

EPA EST, N'43743·BR·Ol EPA REG. N' 43743·02·AA 

Contents: 12 Pouches: Each With ·1660 Pellets 
Net ,«eight: 2,2 Ibs (996 grs). 

Re111fn .1I1ni.t:1. .Iurttllllll'n nUkS III ClrdbOlld clSn Ilr olher suHlble plehglng ...mleh hIS 
beall properly mllkeel Ucerdlng 10 OOT regulallollS. Nollry tOllstgnee .M shlp~et 0' dlmlged 
eues. 

" alum/num fl",U hive been punCluled or 4.mlged SO H 10 luk. lhe eonUlnu ma)' be 
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For retail sale to and use only certified 
applicators for those covered by the 
applicator's certification or persons trained in 
accordance with this product manual working 
under the direct supervision and in the physical 
presence of the certified applicator. Physical 
presence means on site or on the premises. Read, 
and follow the label and the Bernardo 'Chemicals, 
ltd. product manual which co'ntains complete 
instructions for the safe use of this pesticide. 
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. I. INTRODUCTION 

A. Introduction 
This booklet has been prepared 10 assist the user in the safe 
and effective handling of gastoxinEl tablets and pelle Is. As 
all Fumigants are toxic to man and anfmals if not properly 
used, all directions for use must be carefully followed. If 
this is done. the product can be safefy handled and effective 
insect control will be obtained. 

B. Product Description 
Both gasloxine Pellets andgastoxinEl Tablets are a 
mixture of aluminum phosphide (S7%by weight), ammonium 
carbamate and urea which is pressed into tablet and lor 
pellet form. The nearly spherical pellets are about 3/8-
(9,5mm) in diameter ano weigh 0.6 prams each. The tablels 
are either disc shaped 4/5" (20mm) in diameter and 115-
(5,Omm) thick) or spherical in shape 5/8- (1 6 mm) in 
diameter) and weigh 3.0 grams each. A pellet will produce 
about 0.2 gram hydrogen phosphide. the tablet about 1.0 
gram. Both react wilh atmospheric moisture to produce 

. hydrogen phosphide (PH3) in the following way: 
ALP + 3 H20 ~ AL(OH)3 + PH3 t 

Warm, humid air accelerates the reaction while cool. dry air 
has the opposite effect. For example. when moisture and 
temperature of the fumigated commodily are high. 
decomposition of gasloxinemay be complete in less than 3 
days. However, at moderate lemperalures and low 
humidities. decompostion may require 5 days or more. This 
reaclion starts slowly, gradually accelerates and then 
tapers off again as the afuminum phosphide is spent. 

gastoxinEl Pellets and Tablets also conlain ammonium 
carbamate which liberates ammonia and car.bon dioxide as 
follows: 

NH2COONH4 -> 2NH3t + C02 t 
. These gases are essentially nonflammable and act as 
inerting agents to reduce fire hazards. The ammonia gas 
also serves as a warning agent. 
Spent gasloxine is a gray·White powder composed almost 
entirely of aluminum hydroxide and other approved inert 
ingredients. If properly exposed, the spent gastoxin® will 
normally contain only a small amount of unreactcd 
aluminum phosphide and may be disposed of without 
hazard. It is not considered a hazardous waste. However. 
the partially spent residue from incompletely exposed 
gasloxin® requires special care. Precautions and instruc· 
tions for further deactivation and disposal will be given 
later in this manual. 
C, Product Packaging 

The tablets are packagect 500 or 100 tQ a flask. The pellels 
are packaged 1660 10 a flask . 
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. · .. Hydrogen phosphide. more commonfy referred to as 
phosphine (PH3). is a colorless gas which is toxic to insects. 
humans. and other forms of animal life. It is very mobile 
with a high vapor pressure. Thus. the combination of high 
molecular activity. vapor pressure and toxicity to insects at 
low dosages accounts for its wide acceptance as a 
fumigant. 
D. Safety Recommendatfons 

1. Carefully read the labeling and follow instructions 
explicitly. 

2. Never work alone when applying fumigant within the 
storage structure. 

3. Never allow uninstructed persons to handle gas!oxln". 
4. Approved respiratory protection must be available for 

the application of fumigant within structures. 
5. Wear dry gloves made of cotlon or other similar 

material when contact with tablets. pellets or their dust 
is likely. . 

6. It is preferable to open fumigant containers in opeh air 
or near a fan that exhausts immediately outside. Never 
open in a flammable atmosphere. 

7. Do not allow g •• toxln" to contact liquid water or to 
pile up. " 

8. Dispose of empty containers and sp'ent residual dust in 
a proper manner consistent with the label instructions. 

9. Post "OANGER" signs on fumigated areas, 
10 .Notify appropriate company employees, an~ provide 

relevant safety in'formation to local otficials;annually 
for use in the event of an emergency. 

11. Hydrogen phosphide fumigants are not to be used for 
vacuum fumigations. "- " 

12. Exposure to hydrogen phosphide must not exceed the 8 
hour TWA of 0.3 ppm during application or a maximum 

. concentration of 0.3 ppm after application is completed. 
This includes reentry into structure. 

13. Fumigated finished foods and feeds must be aerated 48 
hours prior to offering In the end cuslomer. 

14. Transfer of a treated commodity to another site 
without complete aeration (down to 0.3 ppm maximum) 
is permissible provided the new site is placarded. 

15. Aerate contaminated clothing in well ventilated area 
prior to washing. 

16. Keep containers tightly closed except when removing 
product. 

17 .00 not repse aluminum phosphide containers for any 
purpose other than recycling or reconditioning. 

18. OSHA recommends that the exposure screening of 
employees be conducted to detect impaired pulmonary 
function. OSHA recomme.nds that any employees 
developing the above condition be referred for medical 
attention. 
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II. PRECAUTIONARY STATEMENTS 

A.HA2ARDS TO HUMAKS AND DOMESTIC ANIMALS 
Ktlep Out of Reach 01 Children 
DANG!R - POISON 

Aluminum phosphide pellets. tablet~ or their dust can be 
fatal if swallowed. Do not get in eyes, in nose on skin or on 
clothing. Do not eal drink or smoke while handling 
aluminum phosphide fumigants. When "the container is 
opened gastoxin® Tablets or Pellets' will begin to release 
hydrogen phoshide (phosphine) which is an extremely toxic 
gas. Contact with water, adds and some other liquids will 
accelerate this reaction. If a garlic odor is detected, refer to 
seclion on "Industrial Hygiene Monitoring" on page 28 for 
approp'riate monitoring procedure. Pure hydrogen phos, 
phide gas is odorless. the odor is due to a contaminant. 
Since an odor may not be ,detected under certain cir­
cumstances. the absence of a garlic odor does not mean 
that hydrogen phosphide gas is absent. Observe proper 
application. aeration. reentry and disposal procedures 
specified elsewhere in the labeling to prevent overexposure. 
FREQUENT EXPOSURE TO CONCENTRATIONS ABOVE 
PERMISSIBLE LEVELS OVER A PERIOD OF DAYS OR WEEKS 
MAY CAUSE POISONI:iG. 
B. Statement 01 PracticEt Treatment 
Symptons 01 overeXJosure to hydrogen Pho~phide are 
headache. dizziness. nausea, difficult breathing, vomiting 
and diarrhea. In all cases of overexp'os~re get medical 
attention immediately Take victim to a doctor or emergency 
treatment facility. 

1. if gas or dust Irom :<blels or pellets is in1laled: Get exposed 
person to fresh air. Keep warm and make sure person 
can breathe freely. If breathing has stopped, give 
artilicial respira:ion by mouth·to-mouth or other 
means of resusci'<ition. Do not give anything by mouth 
to an unconsciou; ;Jerson. 

2. if the peifels. tablets or their dust are swallowed: Drink or 
administer one or two glasses of water and induce 
vomiting by tOuching back of throat with finger, or if 
available. administer syrup of ipecac. Do not give 
anything by mouth if victim is unconscious or not alert. 

3. if P alielS. tablets or illelr dust gets on skin urciDIhlng: Brush 
or shake material off clothing and "Shoes in well 
ventilated area. Mow clothing to aerate in a ventilated 
area prior to laundering. Do not leave contaminated 
clothing in occupied and/or co~nfined area such as 
automobiles. vans. motel rooms. homes, etc. Wash 
contaminated skin thoroughly with soap and water. 

4 .. If dust from the pellets or tablets gets in eyes: Flush with 
plenty of waler. Gi!t medical attention. " 

C. Note to Physician 
Aluminum phosphide tablets. pellets or their dust reacts 
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with moisture from the air. water. acids and many other 
liquids to release hydrogen phosphide (phosphine) gas. 
Mild exposure by inhalation causes malaise (indefinite 
feeling of sickness). ringing of ears. fatigue. nausea and 
pressure in chest which are relieved by removal to fresh air. 
Moderate poisoning causes weakness. vomiting. epigastric 
pain (pain just above the stomach). chest pain. diarrhia and 
dyspnea (difficulty in breathing). Symptoms of severe 
poisoning may OCCll( within a few hours or up to several 
days. resulting in pulmonary edema (fluid in lungs) and 
may lead to dizziness. cyanosis (blue or purple skin color). 
unconsciousness and death. 
In sufficient quantity hydrogen phosphide affects the liver. 
kidneys. lungs. nervous system. and circulatory system: 
Inhalation can cause lung edema (fluid in lungs) and 
hyperemia (excess of blood in a body parl). small 
perivascular brain hemorrhages and brain edema (fluid in 
brain). Ingestion can cause rung and brain symptons but 
damage to the viscera (body cavity organs) is more 
common. Hydrogen phosphide pOisoning may result in (1) 
pulmonary edema. (2) liver elevated serum. GOT. LDH and 
alkaline pMosphatase. reduced prothrombin. hemorrhage 
and jaundice (yellow skin color) and (3) kidney hematuria 
(blood in urine) and anuria (abnormal or lack of urination). 
Pathology is characteristic of hypoxia (oxygen deficiency 
in body tissue). Frequent exposure over a period of days or 
weeks may cause p1lisoning. Treatment is symptomatic. 
The following measures are suggested foc use by the 
physician in accordance with his own judgement: 

1. In its milder to moderate forms (symptoms of 
pOisoning may take up to 24 hours to make their 
appearance). the following is suggested: 
a. Complete rest 1-2 days during which the patient 

must be kept quiet and wa,m. 
b. If the patient suffers from vomiting or increased 

blood sugar. appropriate solutions should be admin­
istered. Treatment with oxygen is recommended as 
is the administration of cardiac and circulatory 
stimulants. 

2. In cases of severe' poisoning (intensive care unit 
recommended): • 
a. Where pulmonary edema is observed. steroid 

therapy should be considere~. Blood transfusions 
may be necessary. 

b. In case of manifest pulmonary edema. venesection 
should be performed under vein pressure control. 
Heart glycosides (LV.) can be used in case of hemo­
concentration. Venesection may result in shock. In 
the case of progressive edema of the lungs. 
immediately intubate and remove edema fluid and 
administer oxygen over-pressure respiration. as 
well as any measures required for shock treatment. 
In case of kidney failure. extracorporeaf hemo-
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dialysis is necessary. There is no specific antidote 
known for this poisoning. 

c. If pellets or tablets are ingested. induce vomiting. 
Flush the stomach with a diluted potassium per­
manganate solution or a solution of magnesium 
peroxide until flushing liquid ceases to smell of 
carbide. Thereafter. apply carbo medicinals. 

D_ Physical and Chemical Hazards 

Aluminum phosphide in tablets. pellets or partially spent 
dust will release hydrogen phosphide gas if exposed to 
moisture from the air or if it comes into contact with water. 
acids or many other liquids. Piling of tablets. pellets. or dust 
from their fragmentation may cause a temperature increase 
and confine the release of gas so that ignition could occur. 
It is preferable to open flasks of g8.loxln® Tablets or 
Pellets in open air or near a fan which exhausts outside 
immediately. Never open in a flammable atmosphere 
because on rare occasions they may flash. When opening. 
point the container away from the face and body and slowly 
loosen the cap. These precautfons will also reduce the 
applicator's exposure to hydrogen phosphide gas. Pure 
hydrogen phosphide gas is practically insoluble in water 
and oils and is stable at normal f.umiga\ion temperatures. 
However. it may react with certain metals and cause 
corrosion. especially at highel temperatures and relative 
humidities, Metals·such as copper. brass. and other copper 
alloys. and precious metals such as gold and silver are 
susceptible to corrosion by hydrogen phosphide. Thus. 
small electric motors. smoke detectors. brass sprinkler 
heads. batteries and battery chargers. fork lifts. temperature 
monitoring systems. switching gear. communication 
devices. computers. calculators and other electronic or 
electrical equipment should be protected or removed before 
fumigation. In most cases all electronic equipment 'must be 
removed. Hydrogen phosphide gas will also react with 
certain metalic salts and therefore. serrsitive ifems such as 
photographic film. some inorganic pig'ments. etc. should 
not be exposed. 

til. DtRECTIONS FOR USE 

A. General 

1. It is a violation of federal law to use this product in a 
manner inconsistent with its labeling. galloxln"' 
Tablets and Pellets are Restricted Use Pesticides due to 
the acute inhalatIOn toxicity of hydrogen phosphide 
(phosphine. PH3) gas. For retail sale to and use only by 
certified applicators for those uses covered by the 
applicator's certification or persons trained in 
accordance with this product manual working under 
the direct supervision and in the physical presence of 
the certified applicator. Physical presence means on 
site or on the premises. 
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2. gastoxln® is a highly hazardous material and may be 
used only by individuals trained in its proper us.e. 
Before using. read and follow the label precautions and 
directions on the label and in labeling. 
Additional copies of this manual are available from: 

8ERNARDO CHEMICALS l TO. 
4646 Poplar Ave 

Memphis. TN 38117 
Telephone: (901) 761·..:8Z!: 

Fax: (SOt) 767-4901 

3. At least two trained persons must be present when 
gastoxin"' Pellets or gastoxin"' Tablets are applied 
from within the space being Ireated or during reentry 
into a fumigated or partially aerated site. Only one 
trained person is required when the fumigant is applied 
from outside the area to be treated. 

4. Prior to applying this product. you must inspect the 
storage structure to determine if it can be made 
sufficiently gas tight. Decide how personal exposure 
monitoring should be conducted. Notify appropriate 
company employees and provide relevant safety 
information to local officials annually lor use in the 
event of an emergency. Apply this fumigant in an 
effective and safe manner including emergency 
procedures. etc. . 

5. Ship holds. barges. containers on ships. railroad cars 
and containers shipped piggybacK by rail mai be 
fumigated inlransit. However. fumigated trucks. v~ns. 
trailers and similar transport vehicles cannot be moved 
over public roads or highways until they are aerated. 

6. Pellets and/or tablets or their reacted residues must 
not come into contact with any processed food with the 
EXCEpTION that both can be added directly to processed 
brewers rice. malt. and corn grits used in the manutacture 
'of beer. 

7. Protect copper. silver. gold. and their alloys from 
corrosive exposure to hydrogen phosphide. 

8. Do not fumigate commodities with this product when 
commodity temperature is below 40 degrees F 15 
degrees C). 

8. Efficacy 
Complete control of listed in.sect pests is frequently not 
achieved. Factors contributing to less than 100% control are 
gas leakage. poor gas distribution. unfavorable exposure 
conditions. etc. In addition. some insects are less susceptible 
to hydrogen phosphide than others. To maximize c·ofl!rol. 
extreme care must be observed in sealing. higher dosages 
must be used. exposure periods must be lengthened. proper 
application procedures must be followed. and temperature 
and humidify must be favorable. 
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c.UsePanom 
1. Insecl Pests 

Both gaetoxln® pellets and tablets are registered wilh 
the U.S. Environmental Protection Agency as an aid in 
the control of the following: 
almond moth khapra beetle 
angoumois grain moth lesser grain borer 
bean weevil maize weevil 
cadelle Mediterranean flour moth 
cereal leaf beetle pink bollworm 
cigarette beetle raiSin moth 
confused flour beetle red flour beetle 
dermestid beetles rice weevil 
dried fruit beetle rusty grain beetle 
dried fruit moth . saw-toothed grain beetle 
European grain moth spider beetles 
flat grain beetle tobacco moth 
fruit lIy yellow meal worm 
granary weevil Africanized bee 
wax moth honey bee infested 
hairy fungus beetle with tracheal mite 
Hessian fly Indian meal moth 

2. CommodltlBli 
Both ga8toxfn® Pellets arid Tablets are registered by 
EPA for the fumigation ol,the following commodities. 
a. R.aw Agricultural Commodities 

. almonds 
barley 
Brazil nuts 
cashews 
canola 
cocoa beans 
colfee beans 
corn 
cottonseed 
dates 
filberts 
flower seed 
grass seed 

. millet 
oats 
peanuts 

b. ProeB3sed Foods 

pistachio nuts 
popcorn 
rice 
rye 
salllower seed 
sesame .seed 
seed & pod vegetables 
sorghum 
soybeans 
sunflower. seeds 
triticale. 
vegetable seed (except 
soybeans) 
walnuts 
wheat· 
pecans 

The listed processed foods may be fumigated with 
gastoxln®. Under no condition shaH any processed 
food or bagged commodity come in contact with 
gestoxln® tablets. peHets or residual dust except 
that ga8toltln® may be added directly to processed 
brewers rice. malt and corn grits for use in the 
manufacture of beer. 
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Processed candy and sugar 
Cereal flours and bakery,mixes 
Cereal foods (including'cookies, crackers, macaroni, 

noodles, pasta, pretzels, snack foods alfd 
spaghetti) , 

Processed cereal grains (Including milled fractions 
and packaged cereals) 

Cheese and cheese by-products . 
Chocolate and chocolate products (assorted . 

chocolate, chocolate Jiquor, cocoa, cocoa !lOwder, 
dark chocolate coating-6nd milk chocol~te, 

Processed coffee 
Corn grits ') 
Cured, dried and processed meat productJ and 

dried fish 
Oates , 
Dried eggs and egg yolk solids • 
Dried milk, dried{lowdered milk, non~alrycreamers, 

and nonfat dried milk . 
Dried or dehydrated vegetables (beans, carrots, 
. lentils, peas, potato 110ur, potato products, 

and spinach' '. , 
Dried or dehydrated fruits (apples, dates, figs, 

peaches; pears, prunes. raisins and sultanalil 
Figs . 
Malt 

·.Peanuts. '; 
,Processed herbs, spices;seasonings. and 
: condiments : 
'l'rocessed nuts (almon'ds. apricot kernels. Braz" 

nuts, cashews, filberts. pecans, pistachio nuts., 
and walnuts) 

Processed oats (including oatmeal) 
Rice (brewers rice grits, enriched and pol!shed, 

wild rice) . 
Soybean flour and milled tractions 
Processed tea ,,' . 
Yeast (including primary yeast) , 

c. Animal Feed and Feed Ingredients 
d. Nonfood Products 

Animal hide 
Clothing 
Processed or unprocessed COlton, wool and other 

natural fibers or cloth 
Feathers 
Furs 
Human hair. rubberized hair, vulcanized hair, 

mohair 
Leather products 
Tobacco 
Wood, cut trees. wood chips and wood and bamboo 

products 
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Paper and paper products 
Dried plants and flowers 
Seeds (grass seeds, ornamental herbaceous pianf 

seed and vegetable seed) 
Straw or hay 

O. Dosage Guide 

Since hydrogen phcsphide is a mobil!! gas and will 
penetrate to all parts of the storage structure, dosage must 
be based upon the total volume of the' space being 
fumigated and not on the amount of bulk commodity it 
contains. For example, the same amount of gastoxln& is 
required to treat a 30,000 bushel silo whether it is full or not. 
The following dosage ranges are allowed for bulk and space 
fumigations. • 

, PRODUCT 

Pellets 
Tablets 

DOSAGE GUIDE 

PER 1000 CU.FT. 
(28,32 CU.M.) 

,100-725 
20-145 

, PER 1000 BU. 
STORAGE CAPACITY 

125-905 
25-180 

NOTE: The maximum dosage allowed for dates, nuts, and 
dried fruits is 40 tablets or 200 pellets per 1000 cubic feet. 

These dosages should not be exceeded. It is important to 
realize that shortened exposure' period cannot be 
compensated for with an increased dosage. 
The wide dosage ranges listed above are designated to 
accommodate the variety ot fumigation situations that 
might occur. The major factor in selecting dosage is the 
capability of the structure to hold phosphine during the 
exposure period and thus obtain and sustain lethal 
concenfrations, throughout. It is more difficult to obtajn 

, , 
penetration of gas throughout the structure in bulk stored 
cqmmodities. An example of this is the treatment of grain 
stored in flat storage in which fumigant cannot bE\uniformly 
added to the grain but must be probed or surface applied. 
AIt~ough it is permissible to choose from the full range of 
dosages, listed above, the following dosage ranges are 
recommended for the various types of fumigations. 
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RECOMMENDED OOSAGES FOR SEVERAL TYPES OF FUMIGATIONS 
TYPE OF DOSAGE RANGE . UNIT OF 

FUMIGATION PELLETS TABLETS VOLUME· 
1. Space (Including packaged Commodities) 

A. Mills. Ware 100-300 20-60 1000 CU. FT. 
houses. etc. 
B. Bagged 150-300 30-60 1000 CU. FT. 
Commodities 
C. Dried Fruits. 100-200 20-40 1000 CU. FT. 
Nuts and Dates 
D. Stored Tobacco 100-200 20-40 1000 CU. FT. 

2, Bulk Stored Commodities 
A. Vertical Storage 150-300 30-60 1000 CU. FT. 

200-375 40-75 1000 Bushels 
B. Tanks 200-350 40-70 1000 CU. FT. 

250-450 50-90 1000 Bushels 
C. Flat Storage 250-725 50-145 1000 CU. FT. 
(Loose Construc- 325-900 65-180 1000 Bushels 
tion) 
D. Farm Bins 350-725 70-145 1000 CU. FT. 

450-900 90-180 1000 Bushels 
E. Rail Cars 150-350 30-70 1000 CU. FT. 

200-450 40-90 1000 Bushe Is 
F. Bunkers. Tarped 150-350 30-70 1000 CU. FT. 
Ground Storage 200-450 40-90 1000 Bushels 
G. Barges 150-400 30-80 1000 CU. FT. 

200-375 40-75 1000 Bushels 
H. Shipholds 150-330 30-66 1000 CU. FT. 

200-413 40-83 1000 Bushels 

·Volume or storage capacity of the area being treated 

The upper dosages listed are recommended in structures 
that are of loose construction. 

E_Sealing 

There are many factors affecting a fumigation but most are 
minor compared.to sealing. Proper sealing is necessary to 
insure effective control of insects and to protect man and 
other forms of life' in adjoining enclosed areas from 
hydrogen phospnide during the fumigation. Proper sealing 
must incliJde the closure of all openings except tiny holes or 
narrow cracks that are very difficult to seal. Maximum 
results. however, can be achieved if even'these are sealed. 
Polyethylene sheeting and masking or duct tape are 
adequate sealing materials. Contact ~nardo Chemicals 
ltd. Jor additional information. 
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F. Exposure GuIdelines 

The following table may be used as a guide in determining 
the minimum length of the exposure period at the indicated 
temperatures. 

Temperatures to 
Which Fumigation 

and/or Insects Pellets Tablets 
Are Exposed 

Below 40 F (5 C) Do Not Fumigate Do Not Fumigate 
40 F-53 F (5-12 C) 8 days (192 hrs) 10 days (240 hrs.l 
54 F-59 F (12-15 C) 4 days (96 hrs.) 5 days (120 hrs.) 
60 F-68 F (15-20 C) 3 days (72 hrs.) 4 days (96 hrs.) 
Above 68 F (20 C) 2 days (48 hrs.) 3 days (72 hrs.) 
The length of the fumigation must be great enough so as to 
provide for adequate control of the insect pests which infest 
the commoQity being treated. It is necessary to lengthen the 
fumigation at lower temperatures since insects are more 
difficult to kill under these conditions. In this regard. the 
temperature to which the insects are exposed is the critical 
factor. 
There is little to be gained by extending the exposure period 
if the structure to be fumigated has not been carefully 
seated. Careful sealing is required to insure that adequate 
gas levels are retained. Proper application procedures must 
be followed to provide satisfactory distribution of hydrogen 
phosphide ~as particularly in the fumigation of bulk 
commodity contained in large storages. 
When pellels or tablets are not uniformly added to a bulk 
commodity mass (i.e. surface application or shallow 
probing) expo.ur. times must be substanlially leng:hened 
to allow penetration of gas throughout the commodity. As a 
"rule of thumb" a minimum of 1 day should be added to the 
exposure time listed on this page for each 10 feet the gas 
must penetrate downward, It is preferable to add 2 days for 
each 10 feet. Some structures can only be treated when 
completely tarped. 
In addition, the fumigation period should be long enough 
that the production of hydrogen phosphide has essentially 
ceased, This will minimize ·worker exposure during further 
storage and/or processing of the treated bulk commodity 
as well as reduce hazards in the diposal of spent aluminum 
phosphide products remaining after space fumigations. 
Temperature and humidity to which gasloxm® Pellets and 
Tablets are exposed are important to this determination 
since both lower temperatures and/or dry air retard gas 
release. 
Consequently. exposure periods recommended in the table 
are minimum periods and may not be adequate to control all 
stored product pests under all conditions. This is particularly 
'true at lower tef\lperatures (below 60 degrees Fl. The 
minimum sUggested time periods will not always provide 
for the cessation of the production of hydrogen phosphide 
when pellets or tablets are exposed to inadequate moisture 
levels. Grain at 70 F (21 C) and 12 percent moisture provides 
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more than adequate conditions for fumigation. 
If the temperature to which the insects are exposed is 
warmer than the temperature to which the pellets or tablets 
are exposed (this may' occur during a winter space. 
'fumigation). it may be possIble to obtaIn an effectlve IOsect 
kill before the fumigant is totally spent. In thls event t IS 
permissible to conclude a space fumigation as SOon a~ an 
effective kill has been achieved. however In thlS event the 
pellets or tablets must be deactivated prior to disposal. See 
deactivation instructions on page 29 of thIS manual. 
Whenever possible. exposure periods should exe eed 
minimum periods listed above. Remember. the key to 
effective results lies with correct dosage. long exposUI e. 
periods. proper application procedures and well sealed 
enclosures. 
G. Application Procedures 

1. Genera! Statement 
The following instructions are intended, to provide 
general guidelines for typical fumIgatIons. These 
instructions are not intended to cover every type of 
situation liar are they meant 10 be restrictive. Other 
procedures may be used if they are safe. effechve. and 
consistent with the properlles of aluminum phosphIde 
products. 

2. Application Procedures lor Direct Addilion of Pellets or 
Tabfets to Butk Commodities 
a Commodilies: Listed raw agricultural commodities. 
. seeds. wbOd chips. animal feed and malt and corn 

grits used in the manufacture of beer. 
b. Storage Structures: Bins. tanks. silos. granaries. fiat 

storage. bunkers. bulk rail cars. etc. 
c. Procedures for Vertical 810rage: (concrete upright. bins 

and other silo type bins that can be qUIckly 
transferred) 

(1) For best results all cracks and openings with the 
exemption of fill openings shouk! be closed or 
sealed prior to fumigating the bin. To this end. 
vents near the bin top connectIng adjacent bIOS 
should be sealed prior to the fumigation. If the 
bin is entered to seal these openings after the 
fumigant has been added. proper respiratory 
protection must be worn. 

(2) Determine minimum exposure time based on 
commodity temperature and moisture. At 
commodity moistures of below 11.5%. exposure 
periods should be extended to obtain complete 
reaction of the fumigant. . 

(3) Calculate the number of pellets or tablets needed 
and the rate at which they must be added based 

. upon the rate at 'which the bin WIn be filled. 
(4) Pellets or tablets may be apptied by hand or by 

. automatic dispenser on the. headhouse/gallery 
beft or into the filf opening. An automatIc 
dispenser may also be used to add fumigant into 
the upleg of the elevator. Add fumigant in as 
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continuous a manner as possible to the com. 
modity stream. 

(5) Seal the bin deck openings after the application 
is complete. 

(6) Verticat bins ca" also be fumigated by deep 
probi.1g. 

(?) Bins requiring more than 24 hours to fill should 
not be fumigated b¥ direct addition as the bin is 
filled. These bins must be fumigated by probing. 
surface applicatiCUl. or other appropriate 
methods. 

(8) Post "DANGER" placards on all entrances and on 
the discharge gate. 

(9) Bins needn't be aerated until they are transferred. 
Workers must not be over exposed during this 
transfer. 

d. Procedures for Flat Slorage: (rectangular shaped bins. 
tanks. farm style bins and other horizontal bins) 

. (1) Check the storage for tightness. 

(2) To the extent practical seal any vents. cracks or 
other sources of leaks .. 

(3) Determine appfication procedure to be used. This 
can include Shallow probing. deep probing. 
uniform addition as the bin is filled. or surface 
application. 

Bins requiring more Ihan 24 hours to fill should 
not be fumigated by addItion as the bin is filled 
since large quantities of gaseous lumigant may 
escape before the bin is finally sealed. 

Probes should be inserted at horizontal intervals 
along the length and width of the bin. The number 
of pellets or tablets per probe is determined by 
dividing the totat number of pellets or lablets by 
the total number of probings. Pellets or tablets 
will be dropped into the probes at intervals as the 
probe is withdrawn. ReleaSing al! the fumigant 
into the probe al once may retard the production 
of hydrogen phosphide and might cause an 
ignition of gas trapped in the clump of pellets or 
tablets. 

Surface apptication can be used if lh,,-bir can be 
made sufficiently gas tight to contain the 
lumigantlong enough for it to penetrate through­
out. In this instanC.e it is advisable to ptace 114 of 
the dosage in the floor level aeration ducts. This 
fumigant must not contact liquid phase water. 

(4) Determine dosage and exposure time. The 
dosage will depend in large part on a combination 
of the tightness of the seal. the application 
procedure and the grain depth. The poorer the 
seal and the further the gas must penetrate to 
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reach throughout the bin. the higher the required 
dosage will be. For good results add the length of 
time required for the gas to penetrate throughout 
the bin to the exposure time given on page 11 of 
this manual. To the extent possible. lengthen the 
exposure period. As a "rule of thumb-a minimum 
of 1 day should be added to the exposure time 
listed on page 11 for each 10 feet the gas must 
penetrate downward. It is preferable to add 2 
days for each 10 feet. 
Exposure periods listed on page 11 of this 
manual should also be lengthened at commodity 

. moistures below 11.5% to obtain complete 
reaction of the fumigant.· 

(5) Arrange enough applicators and other workers 
to complete the job quickly eng ugh to avoid 
excessive exposure to hydrogen phosphide gas. 
The production of gas during application can be 
significantly retard~d by venting flasks outdoors. 
conducting fumigations ·when temperatures in 
the bin are lowest. and other work practices. I! is 
often advisable to wear approved respiratory 
protection from start to finish. Monitoring with a 
suitable detection device is required to assure 
that theO.3 ppm 8 hour TWA is not exceeded. See 
"Industrial Hygiene M.onitoring" section on page 
28 of this manual. 

(6) It is often advisable as an additional sealing 
measure 10 cover the commodity with plastic 
tarps. 

(7) Seal all remainingexils. 
(8) Post "DANGER" placards on and lock all 

entrances. 
(9) The bin needn't be. aerated unless reentry is 

required. Consult safety procedures listed 
elsewhere in labeling. 

e. Procedures for Bunkers and Other Outdoor Tarped 
. Commodities: 
(1) See steps "3" and "4" in section "d" above. 
(2) When tarps are being spread over ground 

storage they should be glued. ctamped or other 
wise sealed together. Sand or water snakes can 
be used for a ground seal. 

(3) Application may be made through slits in-the tarp 
or the tarp can be spread over the commodity 
after application. Seal slits after application. 

(4) Post "DANGER" placards. 
(5) This is an outdoor application so safety 

monitoring and respiratory equipment are not 
required. 

f. Procedures for Rail Cars. Containers. Trucks and Other 
Tr~nsport Vehicles: 
Rail cars. containers. lrucks. and other transport 
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vehicles loaded with bulk commodities to which 
g •• loxln" Tablets or Pellets may be added are 
treated in essentially the same way as any other 
·storage facility. g •• loxln" may be added as the 
vehicle is being filled. the dose may be scallered 
over the surface after loading has been completed 
or the tablets or pellets may be probed below the 
surface. Carefully seal any vents. cracks. or other 
leaks particularly if the fumigation is to be carried 
out intransil. I! is not legal to move trucks. trailers, 
etc. over public roads or highways until they are 
aerated. See section "III.J" on page 25 of this manual 
for recommendations on placarding. commodity 
aQration and training of persons authorized to 
remove placarding. 
Notify the consignee if the commodity is to be 
shipped under fumigation. If the consignee is 
unfamiliar with proper handling of fumigated rail 
cars. it is recommended that they be provided with 
the necessary information. 

g. Procedures for Farm Storage: 

(1) General 
Since on farm storage is almost always fiat 
storage. refer to "Procedures for Flat Storage" on 
page 13 of this manual. The instructions which 
follow provide additional guidance. 

(2) Sealing 
Leakage is the single most important cause of 
failure in the treatment of farm bins. Since these 
bins are usually small by comparison they have 
a higher leakage area in proportion to their 
capacity. Most wooden granaries are so porous 
that they cannot be successfully fumigated unless 
they are completely covered with plastic sheeting 
or similar tarp. Steel bins are also usually of very 
loose construction and therefore require much 
allention to sealing. All vents and aeration ducts 
must be tightly sealed using 4 mil polyethylene 
sheeting or its equivalent. The plastic must be 
sealed directly to the metal with tape or other 
adhesive. It is not sufficient .. to'-:·cinch up" the 
plastic as with a belt. The surface of the grain 
should be covered with plastic sheeting after 
gasloxln®has been applied. Tarping olthe grain 
surface will greatly reduce leakage. Other 
sealing techniques are recommended. I.e. closure 
of all large cracks with caulking. foam insulation 
or other sealanl. Sealing these cracks will 
greatly reduce the required dosage. Two mil or 
thicker plastic can be used for tarping the grain 
surface. however. the plastic used on the outside 
of the bin should be at least 4 mils. When an 
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entire structure is tarped the plastic must be at 
least 6 mits thick to prevent excessive tearing 
during the fumigation. 

(3) Dosage 
Unless all the large cracks are sealed as 
.described above the dosage recommended should 
be 90-180 tablets or 450-900 pellets per 1000 bu. 
capacity of the space under the ptastic tarp. 

(4) Additional Application InstructlOM 
Probing tablets or pellets into the grain mass is 
the recommended method of appli,ation: Probe 
insertions should be scattered evenly over the 
surface. A rigid PVC pipe. about 5 to 7 feet long 
and 1 1/4 inch diameter can be used. In this 
event. use about 20-50 tablets or 100-250 pellets 
per probe. The fumigant is gradually ret eased 
into the probe as it is withdrawn from the grain. 
Releasing all the fumigant into the probe at once 
may retard the production of hydrogen phosphide 
and might cause an ignition of gas trapped in the 
clump of pellets or tablets. Place no more than 
1/4 of the total dose in floor level aeration ducts. 
Be sure the inside of the aeration duct is dry 
before adding the pellets or tablets. Addition of 
gastoxln® to water in an aeration duct can cause 
a fire. Seal the aeration fan as described above. 

(5) Additional Precautions 
Do not fumigate bin, that will be entered by 
humans or animals prior to aeration. Do not 
fumigate areas which house equipment contain­
ing copper. or other metals which will be 
corroded by hydrogen phosphide. This includes 
electrical and electronic equipment. 
Place '"DANGER" placards on entrances to the bin 
and near the ladder. See section on "PLACARDING 
OF FUMIGATED AREAS" on page 25 of this 
manual. 
II monitoring equipment is not available. an 
approved SCBA respirator must be worn for 
indoor application. II an approved respirator is 
not available, application must be done from 
outside of the site to be fumigaled. Also refer to 
all other precautions given in this manual. 

(6) Post Aeration Treatment 
It is good practice to spray the grain surface with 
an approved insecticide prolectarrt to retard re­
infestation and to fog the space above the grain 
to kill existing adult flying insects. 

3. Application Procedures for Space Fumigations 
a. Procedures for Mills, Warehouses, Food Processing 

Plants, Chambers, Trucks. Trailers, Containers, and other 
Stallc Sealable Enclosures: 
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(1) Determine the dosage of tablets or pellets to be 
applied based upon the following parameters for 
space fumigation: 
. The volume of the structure 

The air and lor commodity temperature 
The general tightness of the structure to be 
fumigated. . . 

(2) Determine exposure period based on the 
'"Exposure Guide'" on page 11 of this manual. 

(3) Seal all openings except for the door being used 
to enter and leave. Pay particular attention to 
openings to connecting or adjacent structures. 

(4) Place trays or sheets of Kraft paper or foil, up to 
12 sq. ft. (1.1 sq. M) in area, on the fioor 
throughout the structure to hold g8010xln"' 
Tablets or Pellets. 

(5) Spread gaoloxln", on the sheets at a den~ity no 
greater than 20 tablets per sq. ft. or 100 peliets 
per sq. ft. This corresponds to roughly one half 
flask of tablets OF one half flask of pellets per 3' x 
4' sheet. Check to see that they have not piled up 
and that they are spread out evenly to minimize 
contact between the individual tablets or pellets. 

(6) Pellets and tablets may· also be applied in 
moisture permeable envelopes to fumigate com­
modities. When fumigating in this way the 
envelopes most be fastened to a substanial 
support. Place no more tha 10 pellets nor more 
than 2 tablets into one envelope. gaoloxln", 
Pellets and Tablets shall not be placed in or 
attached to commodity packages intended for 
retailers. 

(7) When fumigating multiple story buildings, each 
floor is considered ~ a separature enclosure. 
Application should begin with the top floor and 
end with the ground floor. 

(8) Seal all remaining exits. 
(9) Placard and lock all entrances. 

(10) Aerate lhe struCture upon comllletion of the 
exposure period. Standard aeration time and 
practices should be developed using a low level 
detection device. Practices will vary widely at 
diferent sites but will usually include opening 
windows, doors, and vents and activating any 
ventilation equipment. Reentry of unaerated 
structure must be done in llairs wearing 
appropriate respiratory equipment. 

(11) Dispose of remaining dust from tablets or pellets 
SEE "STORAGE AND DISPOSAL" on page 28 of 
this manual. Avoid breathing the dust. 
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b. Procedures lor Space Fumlgatlon Under Tarps: 
(1) Gunml ' 

Follow the pertinent instructions given immedi­
ately above in part "a". 
Use of plastic sheeting or tarpaulins to provide a 
fumigation enclosure is one of the easiest and 
least expensive means for providing relatively 
gas tight enclosures which are very well suited 
lor fumigation. Plastic tarps are penetrated only 
very slowly by hydrogen phosphide gas. and 
tight coverings are readily formed from the 
sheets. The volume of these enclosures may vary 
wi/dely. 

(2) Sealing 
An enclosure suitable for fumigation may be 
formed by covering packaged commodities with 
plastic sheeting. The sheets may be taped, glued, 
or clamped together to provide a sufficient width 
of material to ensure that adequate sealing is 
obtained. If the flooring upon which the 
commodity rests' is of wood or other porous 
material, it ~hould be repositioned onto plastic 
sheeting prior to covering for fumigation. The 

. plastic covering of the pite may be sealed to the 
floor using tape, glue. sand or water snakes. by 
shoveling soil or sand onto the ends of the plastic 
covering or by other suitable procedures. The 
plastic covering should be reinforced by tape or 
other means around any sharp corners or edges 
in the stack so as to reduce the risk of tearing. 
Thinner sheeting, about 2 mils. is suitable for 
most indoor tarp fumigations. However, 4 mil 
plastic or thicker is more suitable for outdoor 
applications where wind or other mechanical 
stresses are likely to be encountered. 

(3) Addlttonal AppllcaUon InstrucUons 
Tablets or pellets may be applied under the edge 
of the tarp or through the slits. The pellets or 
tablets should be protected from condensation 
or other source of water. The slits in the covering 
should be carefully taped to prevent loss of gas 
once the dose has been applied. Pellets or tablets 
must be placed in a single layer. Care should be 
taken to prevent the plastic tarp from covering 
the pellets or tabl~ts in such a way as to prevent 
the plastic contact with moist air or to confine 
the gas. Refer to other setions for dosage and 
exposure time. 

(4) Addlllonal Precautions 
See appropriate precautions if the fumigation is 
conducted indoors as opposed to outdoors. 
Indoor fumigation precautions are handled as 
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any Gther situation where the application is 
made (r,om outSide the area being1umigated (Le. 
th~ adding ot pellets or tablets to a dispenser for 
un!form addItIOn to grain). Workers may occupy 
adjacent Indoor areas but they must be protected 
from overexposure to hydrogen phosphide by 
adeqlklte sealing. ventilation or as a last resort 
respiratory eQuipment. ' 

Place "OANGER" placards at coospicuous paints 
on the enclosule. 

Foliow precautions listed elsewhere in labeling. 
(5) Aeratlan 

Precautions must be taken to assure that 
exposure to hydrogen phosphide in excess of 
allowed. limits does not OCCur both during Ihe 
fumigatIon and aeration. 

4. Application Procedures for Intl'lln,it Fvrnigation of Ship Hold, 
a. General Information 

(1) Ship~oard fumigation is also regulated by the 
U.S. Coast Guard Regulations 46 CFR 147A. 

(2) This ,noduct is toxic to fish. Keep out of lakes, 
streams, and other aquatic environments. Do not 
c?ntamlnate water by cleaning equipment or 
dlspllsa/ of wasles . 

b. Pre·Voy.ge Procedures and Precautions 
(1) Refer to and comply with the regulations and 

proceOures 10und in U.S. Coast Guard Regulation 
46 C;:R 147A. ' 

(2) PliO' to .lumigating a vessel/or intransit cargo 
lum';atlor.. the master oLlhe ~esse/ or his 
representalil-e. and the fumigator must determine 
whe:her the vessel is sui/ably designed and 
conl1gur,ed so as to allow for sale occupancy by 
the shIp S crew throughout the duration 01 Ihe 
fum;~a tion/voyage. 

If it is determined that the design and conligura. 
tlon of the vessel does not aI/ow lor safe 
OCcupancy by the ship's crew throughout the 
duratIon of the fumigation/voyage. then the 
vessel WIll not be fumigated unless al/ crew 
members are removed from the vessel. The crew 
merrdJers will not be allowed 10 re-occupy the 
vessel until the vessel has been properly aerated 
and a determination has. been made by the 
master of the vessel and the fumigator that the 
vessel is safe for occupancy. 

(3) The, person responsible for fumigation must 
I!0tr.y the master 01 the vessel, or his represenla- . 
tlve of. the requirements relating to personal 
pro~ectron equIpment·. low raQge detection 
equIpment and that a person qualified in the use 
of this equipment must accompany the vessel 
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with cargo under fumigation. Emergency 
procedures. cargo ventilation. periodic monitor­
ing and inspections. and first aid measures must 
be discussed with and understood by the master 
of the vessel or his representative. 

(4) Seal all openings to Ihe cargo hold or tank using 
suitable water proal. gas tight materials. Lock 
and/or otherwise secure all openings. man ways. 
etc. used to enter the hold. Post appropriate 
"DANGER" placards on same. 

(5) On tankers the over-space pressure relief system 
of each tank must bi sealed by (1) the closing of. 
appropriate valves and (2) sealing the openings 
into the over space with gas tight materials. 

(6) Contact appropriate authorities. 
(7) If the fumigation is not completed and the vessel 

aerated before the manned vessel leaves port. 
the person in charge of the vessel shall insure 
that a least two units of personal protection 
equipment and one gas or vapor detection device 
and a person Qualified in their operation be on 
board the vessel during the voyage. 

(8) During the fumigation or until a manned vessel 
leaves port or the cargo is aerated. the person in 
charge of the fumigation shall insure that a 
qualified peison USin9 gas or vapor detection 

'eQuipment test spaces adjacent to the lumigated 
ca.rgo area and all regularly occupied spaces for 
fumigant leakage. 
II Leakage of the lumigant is detected. the person 
in charge of the fumiga/fon shall take action to 
correct the leakage or shall inform the master of 
the vessel or his representative of the Leakage 
so that correclive action can be taken. 

(9) Review with the master. of his representative. 
the voyage precautions and procedures. 

·Personal protection equipment means a respira­
tor or gas mask fitted with u canister designed 
for phosphine gas which is approved by NIOSHI 
MSHA. A gas mask and canister is approved for 
use up to 15 ppm. Above 15 ppm or at unkown 
concentrations a SCBA or its equivalent must be 
used. 

c. Procedures lor Bulk Dry Cargo Vessels and Tankers: 

(1) Apply either the tablets or pellets bX scattering 
them uniformly onto the commodity surface 
utiJizing as much of the total surface area as 
possible. or insert them uniformly into the 
commodity mass by hand or with probes to any 
depth desired 
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(2) Close and secure hatch covers. tank tops. 
butterworths. etc. immediately following applica­
tion. 

d. Voyage Precautions and Procedures: 

(1) At regular intervals monitor spaces adjacent to 
areas containing fumigated cargo and all 
regularly occupied areas for fumigant leakage 
using appropriate gas detection equipment. 
Special attention should be given to living 
quarters. kitchens. storerooms. mess halls. keel 
ducts. day rooms. the bridge. engine room and 
any other enclosed spaces occupied or frequent­
ed by crew members during a voyage. 

(2) If hydrogen phosphide is detected. evacuate the 
space or.rea. locate and seal off the source of 
the leak wearing appropriate respiratoryprotec­
tion equipment. Ventilate theareabeforeallowing 
occupants to return. 

(3) 00 not enter fumigated holds or tanks. 
(4) 00 not open. ventilate or aerate the fumigated 

holds during the voyage. 
e. Precautions and Procedures During Discharce: 

If necessary to enter holds prior to discharge. test 
spaces directly above cargo surface for fumigant 
concetration. using appropriate gas detection and 
personal protection equipment. OO.not allow entry 
to fumigated areas without personal protection 
equipment. unless fumigant concentrations are at 
sale levels. as indicated by a suitable detector. 

f. Personal Protective Equipment and Mooilorlng: 

(1) Fully loaded holds on dry bulk carriers are 
considered an outdoor fUlTligafion. .. 

(2) Tanker holds which must be entered to fumiQate 
and partially loaded holds on dry bulk earners 
are fumigated from within the area being treated .. 

(3) See sections "I" and "M" on page25and 27 ofthis 
manual for requirements. 

(4) If hydrogen phosphide is detecteo a minimum of 
two qualified persons on ship should wear the 
gas mask and canister described above while 
aerating the area and locating and sealing the 
leak. 

5. Application Procedures for Intransit Fumigation of Contalnm 
on Ships . 

a. When fumigating bulk commodities to which direct 
addition of pellets or tablets is not allowed or 
package commodities. refer to section "3.a" on page 
16 of this manual. Do not place tablets loosely on 
trays or sheets of paper or foil since movement of 
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the container may disrupt the correct placement of 
pellets or tablets. Instead they must be applied in 
moisture permeable envelopes as described in 
section ·'3.a.(6):' page 17. 

b. When fumigating a commodity by direct addition of 
pellets or tablets, refer to section "2.1" on pag~ 14 of 
this manual. 

c. Intransit fumigation of conlainers on ships is 
regulated by Coast Guard Regulation 46 CFR 147 A 
and _ the applicator or shipper must obtain and 
comply with U.S. Coast Guard Special permit No. 
2-75. Contact the Coast Guard or Bernardo Chemicals 
Ltd. for additional information. 

d. Comply with general precautions given in labeling. 
6. Application Procedures for Fumlgallon of Barges 

a. Genml 
Since barge fumigation is a type of flat storage 
fumigation as well as having similarities in common 
with a ship, refer to sections "Procedures for Flat 
Storage on page 13and "Application Procedures for 
Intransit Fumigation of Ship Holds" on page 19. 
Barge information is regulated by the U.S. Coast 
Guard Regulations 46 CFR 147A as modified by U.S. 
Coast Guard Special Permi! 2-75. The shipper or 
fumigator must 'posses this permit prior 10 
fumigating. ro obtain this permit contact 

b. Sealing 

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

Special care must be taken in delermining whelher a 
barge is suitable for fumigation. Excessive leakage 
may occur through poorly sealed hold covers. 

7 Application Procedures for Fumigation 01 Rodenl and 
Mole Burrows 
a. list 01 Burrowing Pests 

gastoxln® Tablets and Pellets may be used out 01 
doors only for the control of the following burrowing 
rodents and moles: marmot sp. - woodchUCks and 
yellow-belly marmots (rockchucks), prairie dogs 
(except Utah prairie dog). Norway and roof rats, 
mice, ground squirrels, moles (except in Indiana 
and Norlh Carolina), voles, gophers (except in North 
Carolina) and chipmunks (except in California). 

b. Application Instructions 
Add from 1 10 4 gaoloxln" Tablets or 5 to 20 
lIastoxln'll Pelle'ts to each burrow opening. Seal 
tightly by shoveling soil over the entrance. Place the 
JlQllets or tabl1lts far enough down the burrow that 
!lie soil ~ to p'ug the burrow doesn't cover the 
pellets or tab/IllS, slOWing down their action. Where 
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possible, subsurface tunnels or runways should be 
treated every 5 to 10 feet with a dose of 2 to 4 tablets 
or 10 10 -20 pellets. Use lower rates In smaller 
burrows, in tight soils. under moist soil conditions 
and higher rates in larger burrows, in porous soils 
andlor when soil moisture is low. In extremely dry 
or porous soil, it is sometimes not possible t9 obtain 
satisfactory results. This is particularly true in 
instances where the burrow systems are extensive 
such as moles or gophers. It is always better not to 
fumigate during extended periods of dry weather_ 
Treat reopened burrows and fresh runways a 
second time 1 to 3 days after the initial treatment 
gastoxlne may be used out of ~oors only. for 
control of burrowing pests. Do not use within 15 feet 
(S meters) of inhabited structures. Do not apply to 
burrows which may open under or into occupied 
buildings. 

c. EnvlroomanlJl Hamdl 
This product is highly toxic to wildlife. Non-target 
organisms exposed to hydrogen phosphide" gas in 
burrows will be killed. 00 not apply directly to water 
or wetlands (swamps, bogs. marshes, and potholes). 
Do not contaminate water by cleaning of equipment 
or dis~osal of wastes. 

d. Endlngererl Species Reslrlctions 
The use of gealoxln* in a manner that may kill or 
-otherwise harm an endangered or threatened 
species or adversely modify their habitat is a 
violation of federal law. The use of this product is 
controlied to prevent death or harm to endangered 
or threatened species that occur in the following 
counties or elsewhere in their range, Use of this 
product In the areas listed below is prohibited 
without first contacting and obtaining permission 
from the Endangered Species Specialist at the 
nearest regional offices of the U.S, Fish and Wildlife 
Service (FWS). 
Areas Inhabited by Endangered oC Threatened 
Species . 

(1) BlaCk-footed ferret - States of Arizona, 
. Colorado, Kansas, Montana •. Nebraska, New' 
Mexico. North Dakota, Oklahoma. South Dakota, 
Texas. Utah and Wyoming. , 

(2) Blunt-nosed leopard lizard - Counties of Kern, 
Kings; Fresno. Madera, Merced. aM Tulare in the 
state of California. 

(3) Desert tortoise - Washington county in the state' 
of Utah. . 

(4) Eastern indigo snake - Stales of "eorgia and 
florida, 
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. (5) San Joaquin kit lox - Counties 01 Kern. Kings. 
Fresno. Merced. Monterey. San Benito. San Luis 
Obispo. Santa Barbara. Tulare and Ventura in the 
state 01 California. 

e. SpeclallDcal RatrlctlOO$ 
(1) North Carolina 

gastoxine-Talliets and Pellets may only be used 
for control 01 rats and mice In the state of North 
Carolina. Use against o.ther pests is not 
permitted. . , 

(2:t Oklahoma 
, A special permit lor black-tailed prairie dog 

control by poisoning is required In Oklahoma. 
Contact the Oklahoma State Oepartment 01 
Wildlife Conservation to obtain this permit. 

(3) Wisconsin 
A state permit is requirap lor use of pesticides in 
Wisconsin to control small mammals. except 
rats or mice. Please contact your local 
Department of Natural Resources office lor 

, inlormation. 
(4) Indiana 

Use of galoxlne Tablets or Pellets fOJ mole 
control Is not legal in the state of Indiana. 

(5) Missouri . 
A state permit 15 required for use 01 pesticides in 
Missouri to control small mammals. except rats 
and· mice. Please contact the Missouri Depart­
ment of Conservation office for inlormation. 

16) Kansas 
A special permit for black-tailed prairie dog 
control by poisoning .is required in Kansas. 
Contact the Kansas Fish and Game Commission 
to obtain this perl)1it. 

(7) California 
Use 01 ;a.loxln"' Tablets and Pellets for 
chipmunk control is not legal in the state 01 
California. 

8. ApIlllCltlon Pl'OClIdurn For Fumigation 01 Beehives. Supers 
and Other ~k"plll!l Equlpmll1t 
guIoxln", Tablets and Pellets may be used lor the 
control 01 the greater wax moth in stored beehives. 
supers and other beekeeping equipment and lor the 
destruction 01 bees. Alricanized bees. and diseased 
bees including those infested with tracheal mites and 
fuulbrood. The recommended dosage lor this use 0130-
45 tablets or 150-225 penets per 1000 cu. It. 
Fumigations may be performed in' chambers at 
atmospheric 'pressure. under tarpaulins. etc.. by 
plaCing the tablets or pellets on trays or in moisture 
permeable envelope~:Do not add more than 2 tablets or 

24 

" .' ... , 

10 pellels 10 each envelope, Koney from Ireated hives 
or supers may only be used for bee food. 

H. Rrotecllve Clothing 

Wear dry gloves made of cotton or other material when 
contact with tablets. pellets. or their dust is likely. Wash 
haMS aller use. 
I. Respiratory Prolecllon 

1, When Hespiratory Protection Must Be Worn 
.NIOSK/MSHA approved respiratory protection must be 
worn during exposure to concentrations in excess 01 
permitted limits or when concentrations are unkown, 

2. 'Permis$ible Gas Coneentralion Ranges lor Respiratory 
Protection Devices 
A NIOSK/MSHA approved. full face gas mask • 
hydrogen phosphide canister combination may be 
used at levels up to 15 ppm or to escape from levels up 
to 1500 ppm, Above this level or in situatrons where the 
hydrogen phosphide concentration is unknoWn, a 
NIOSK/MSKA approved. sell:contained br€athing 
apparatus (SeBAl or its equivalent must be used. The 
NIOSH/OSKA Pocket Guide. 8-85. DHEW INIOSH 78·210. 
lisls these and other types of approved respiralors and 
the concentration limits at which they may be used. 

3. Requirements lor availabilily 01 Respiratory Protection 
Respiratory prolection must be available at the site of 
application in case it is needed when applying 
gastoxln® from within the structure being fumigated, 
An approved lull face gas mask· phosphine canister 
combination or self-contained breathing apparatus 
(SCBAl or its equivalent must be available at Ihesite of 
application, If SCBA or its equivalent is not avail~ble at 
lhe application Site. 11 must be available locally. lor· 
example. at a fire station or rescue squad, 
Respiratory protection need not be availaOle for 
application from outside the area to be fumigated such 

. as addition 01 tablets or pellets to automatic dispensing 
devices, etc .. it the exposures above the permitted 
exposure limit will not be encounte.red. 
Respiratory protection need not be available for 
outdoor applications, 
II moniloring equipment is not available on a farm and 
application cannol be done from outside the slructure. 
an approved canister respirator must be worn during 
application Iromwithin the enclosed indoor area: 

J. Placarding Fumigated Areas 

The applicator must placard or post all entrances to the 
fDmigated area with signs bearing: 

1. The Signal word "DANGER/PElIGRO" and the §KULL 
and CROSSBONES symbol in red, 

2. The statement. "Area and/or commodity under 
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fumigation. DO NOT ENTERINO ENTRE"·. 
3. T~e statement ''This sign may only be removed after 
. tfte commodity is completely aerated (contains 0.3 fJP!ll 

or less phosphine gas). If incompletely aerated. 
c6mmodity is transferred to a new site. the new site 
must also be placard~d and workers must not be 
e~posed to more than 0.3 ppm phosphine." 

4. The date and{ime lumigation begins and is completed. 
5. Name of fumigant used. 
6. N~me. address. telephone number of applicator. 

All entlances to a fumigated area must be pi'acarded. Where 
possin?e. placards should be placed in advance of the 
fumigation in order to keep unauthorized persons away. 
For railroad hopper cars. placarding must ,be placed 
securely on both sides of the car near the ladders and the 
next to.the top natch into which the fumigant Is introduced. 
Do not. remove a plap'ard until the treated commodity is 
aerated down to 0.3 ppm or less. To determine whether 
aeratipn is complete. each fumigated site or vehicle must be 
monftored and shown to contain 0.3 ppm or less hydrogen 
phosphide gas in the air space around and. when feasible. 
in the'mass of the commodity. 
Transfer of incompletely aerated commodity to a new site is 
permiSsable. however. the new storage must be placarded 
if it contains more than 0.3 ppm hydrosen phosphide. 

• Workers who handle incompletely aerated commodity must' 
: be informed and appropriate measures must be taken (i.e. 
ventilation or respiratory protection) to prevent exposures 
from exceeding the exposure limits for hydrogen phosphide. 
It is recommended that the person responsible for removing 
the placards be familiar with the physical. chemical and 
toxicological properties of hydrogen phosphide. They 
should also be knowledgeable in how to take gas readings. 
exposure limits. symptoms and first aid treatment for 
hydrogen phosphide poisoning. 

K. Gas Oeteclion Equipment . 
There areseveral reliable devices marketed. One type is the 
hand pump when used in conjunction with the appropriate 
detector tube. They are portable. simple devices and do not 
require intensive training or elaborate supporting equip· 
ment to operate. Furthermore. they are inexpensively 
adaptable to remote monitoring procedures and will 
measure concentrations of hydrogen phosphide in air in 
trace amount~ on up. Use instructions are enclosed with 
each purchase. Consult your local supplier of such 
equipment or contact Bernardo Chemicals Ltd. for more 
information. 

L. Aeration of Fumigated Commodities 
1. Foods and Feeds 

Tolerances for hydrogen phosphide residues have 
bee' established at 0.1 ppm for animal feeds and 0.Q1 
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ppm for finished foods. To guarantee compliance with 
these tolerances. it is necessary to aerate these 
commodities for 48 hours prior to offering them to the 
consumer. 

2. Tobacto ' 
Tobacco must be aerated for at least three days (72 
hours) when fumigated in hogsheads and for at least 
two days (48 hours) when fumigated in other contai~ers. 
When plastic liners are used. longer aeratIOn periods 
will probably be required to aerate the commodity 
down to 0.3 ppm. 

3. As an alternative to these aeration periods. each 
.- ' container of a treated commodity may be analyzed for 

residues using accepted analytical methods. If residues 
are less than tolerance levels. the commodity may be 
shipped to the consumer regardless of the above 
holding periods. 

M. Applicator and Worker Exposure 
1. Hydrogen Phosphide Exposure Limits 

Exposure to hydrogen phosphide must not exceed the8 
hour TWA of 0.3 ppm for applicators and worKers 
during application. Application is defined as the !ime 
period covering the opening of the first contamer. 
applying the appropriate dosage of fumigant and 
closing up the site to' be fumigated. All persons m the 
treated site and in adjacent indoor areas are covered 
by this exposure standard. 
After application is completed worker or applicator 
exposure must not exceed 0.3 ppm maximum concen· 
tration. Such exposures may occur because of leakage, 
into enclosed areas from fumigation sites. dUTIng 
reentry or during transfer of unaerated commodity. 

2. Application of Fumigant 
Depending upon temperature and humidity. gasto.tne 
Tablets and Pellets release hydrogen phosphide gas 
slowly upon exposure to mOisture .from the air. This 
release is often slow enough to permit applicators to 
deposit fumigant in the desired areas and then vacate 
the premises.without significant exposure to the gas. II 
the fumigator's exposure exceeds the8 hour TWA of 0.3 
ppm. approved respiratory protection-must be worn. 
Gas concentration measurements lor safety purposes 
must be made using low levef detector tubes or other 
suitable low level detection equipment. See the 
"Industrial Hygiene Monitorin'g" section below. In for­
malion on hydrogen phosphide (phosphine. PH3) 
detector tubes may be obtained from Bernardo 
Chemica Is Ltd. 

3. Leakage Irom Fumigaled Sites 
Hydrogen phosphide is highly mobile and given 
enough time may penetrate seemingly gas tight 
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materials such as concrete and cinder block. Therefore. 
adjacent. enclosed areas likely to be occupied should 
be examined to ensure that significant leakage has not 
occured. Sealing of the fumigated site and/or air flow 
in the occupied areas should be used to reduce 
exposure. 

4. Aeration and Reenlry 
If the area is to be entered after fumigation. it must be 
aerated until the level of hydrogen phosphide gas is 0.3 
ppm or below. The area or site must be monitored to 
ensure that liberation of gas from the treated 
commodity does not result in the development of 
unacceptable levels of hydrogen phosphide. Do not 
allow reentry into treated areas by any person before 
this time unless protected by an approved respirator. 

5. Handling Unmated Commodities 
Transfer and processing of a treated commodity prior 
to complete aeration is p.ermissible, however, workers 
must not be exposed to hydrogen phosphide in excess 
of the permitted exposure limits. 

6. Industrial Hygiene Monitoring 
II is recommened that hydrogen phosphide exposure 
be documented in an operation log or manual for each 
site and operation where exposure may occur. The 
purpose of this monitoring is 10 prevent excessive 
exposure and to determine when and where respiratory 
protection is required. This monitoring is mandatory 
although once exposures have been adequately 
characterized, subsequent monitoring is not routinely 
required. However, spot checks shoul.d be made 
occasionally, especially if conditions significantly 
change or an unexpected garlic odor is detected. Gas 
concentration measurements should be taken in the 
worker's breathing zone. Monitoring is no! required 
outdoors. 

7. Engineering Controls and Work Practices 
If initial monitoring shows that workers are exposed to 
concentrations in 'excess of the permitted exposure 
limits then engineering controls (such as forced air 
ventilation) and/or appropriate work practices should 
be used where possible in an attempt to reduce 
exposure to below permitted limits. 

N. Storage and Dlsposat 

1. Storage 
Flasks should be stored in a dry, well ventilated area. 
away from heat and under lock and key. Post as a 
pesticidestorage area. Do not contaminate water. load 
or feed by storing' pesticides in the same areas used to 
store these commodities. Do not store in building 
where humans or domestic animals reside. Keep out of 
reach of children. 
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gaatoxln®Tablets and Pellets are supplied ingas tight 
resealable. aluminum flasks. 00 not expose the 
product inside flasks to atmospheric moisture any 
longer than is necessary. Seal tightly before returning 
opened flasks to storage. The shelf life of gastoxin®is 
virtually unlimited if the containers are tightly sealed. 
Flasks should not be stored at sub·zero temperatures 
because this will increase the possihility of an ignition 
(flash) when opened. 

2. Disposal of Unreacted or Partially Reacted Tablets or Pellets 
(from spills, leaking flasks or other sources) Unreacted 
or partially reacted ga8loxln® Pellets or gasloxln® 
Tabltts are acutely hazardous. Improper disposal of 
these products is a violation of federal law, If these 
products cannot be disposed of by ordinary use or 
according to the instructions that follow. contact your 
state pestiCide or environmental control agency or the 
hazardous waste representative at the nearest EPA 
regional office for guidance. Do not contaminate water 
by disposal. 
Some local and state waste disposal regulations may 
vary from the following recommendations. Disposal 
procedures should be reviewed with appropriate 
authorities to ensure compliance with local regula­
tions. 
FOR SPECifiC INSTRUCTIONS SEE "SPILL AND LEAK 
PROCEDURES" ON PAGE 31 OF THIS MANUAL. 

3. Dleposal of Pellet or Tablet Dusl FollowIng a Space 
Fumlgatlon 
a. General 

If properly exposed. the residual dust remaining 
after a fumigation with gasloxln® will be a grayish 
white, spent. nonhazardous waste and will contain 
only a small amount of unreacted aluminum 
phosphide. However, residual dust from incomplete­
ly exposed pellets or lablets (See "Exposure Guide" 
on page to of this manual) will require special care. 
Confinement of partially spent residual dust. as in a 
closed container, or collection and storage of large 
quantities of Ihis dust may result in a fire hazard. 
Small amount of hydrogen phosphide. and confine­
ment of the gas may result iii aTlash. UNLESS IT 
CAN BE DETERMINED WITH CERTAINTY THAT ms 
DUST IS SPENT IT MUST BE HELD FOR SEVERAL 
DAYS BEYOND THE REQUIRED EXPOSURE TIME 
PRIOR TO DISPOSAL OR THE WET METHOD (SEE 
BELOW) OF DEACTIVATION MUST BE USED. IF THE 
DUST RETAINS ANY OF ITS GREENISH COLOR THE 
WET METHOD IS RECOMMENDED. . 

b. Dry Method. 
In open areas, small amounts (up to 5 flasks) of 
residual dust may be disposed of on site by burial or 
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by spreading over the land surface away from 
inhabited buildings. Up to 3 flasks of this residual 
dust (4 to 7 Ibs.) may be collected in a one gallon 
bucket for holding or disposal. Larger amounts of 
residual dust may be collecteo in a porous cloth bag 
(burlap. cotton. etc.) for holding and lor transporta­
tion to a suitable disposal site. 00 not put more than 
one half case (8 flasks of tablet or 10 flasks of 
pellets) of residual dust in each bag. Always 
transport these bags in an open vehicle. Do not pile 
bags. CAUTION: Do not use this method for dust that 
still retains some 01 its original greenish color. 
Never confine, dispose of or store residual dust in 
closed containers such as dumpsters, drums or 
plastic bags. 

Spent residual dust from gastoxln® may be 
collected and disposed of at a sanitary landfill, 
approved pesticide incinerato! or other approved 
sites or by other procedures approved by federal, 
slate and local authorilies. 

Do not dispose of dust in a toilet. 

c. Wet Method . 
Fill with an appropriate sized metal container 2/3 • 
full with water. For each gallon of water add 1/4 cup. 
of low sudsing detergent or surfactant. Use no less . 
than 10 gallons of water/detergent solution for each 
case of spent material. Slowly pour the dusl intO the 
container as the water is stirred. Wear appropriate 
respiratory protection. DO NOT COVER THE CONTAiN­
ER AT ANY TIME. This must be done outdoors or in 
front of an adequate fan that exhausts immediately 
outside. . 

Dispose of the water/dust mixture (slurry) (with or 
without preliminary pouring out of excess water) in 

. a sanitary landfill or other suitable burial site 
approved by local authorities. Where permissible. 
the slurry may be poured out on the ground. If itis 
held 36 hours it may be poured into a' storm sewer. 

4. Disposal of Empty Flasks . 
a. Method One: Triple rinse flasks and stoppers with 

water. Then offer for recycling or reconditioning, or 
puncture and dispose of them by other procedures 
approved by state and local authorities. 

b. Method Two: Remove lids and place empty flaskS. 
outdoors or in structures being fumigated until 
residue in flasks is reacted. Puncture and dispose of 
them in other procedures approved by state and 
local authorilies. 
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O. Spill and Leak Procedures 

1. General 
A spill other than incidental 10 application or normal 
handling or punctured flasks. can produce high levels 
of gas. and therefore. attending personnel must wear a 
SCBA or its equivalent when the concenlrations of 
hydrogen phosphide gas is unknown. If Ihe concentra· 
tion is known. other NIOSH/MSHA approved respiratory 
protection can be worn. Wear dry cotton gloves when 
handling spilled material 

2. Oamage to Fiberboard Case 
Check aluminum flasks. If they are damaged handle as 
described below. If they are undamaged return themlo 
cardboard cartons or other suitable packaging which 
complies with DOT regulations. 

3. leaking flask Procedures 
II aluminum flasks have been punctured or damaged 
causing a leak. the product may be immediately used. 
the container may be temporarily repaired with 
aluminum lape or the gastoxin'" may be transferred 
from the damaged lIask to a sound metal container 
which should b.e sealed and properly labeled as 
aluminum phosphide. Transport the damaged can· 
tainers to an area suitable for pesticide storage for 
inspection. Further Instructions and recommendations 
may be obtained. if required. Irom Bernardo Chemicals 
Ltd. 
Handle empty damaged containers as described under 
"Disposal of Empty Flasks" above. 

4. Spill Procedures 
Do not flush spillage down drain with water, DO NOT 
use water at anytime to clean up a spill. Water in 
contact with unreacted tablets or pellets will rapidly 
accelerate the production of 11ydrogen phosphide gas 
and could calise spontaneous ignition of the gas. If the 
spill is only a few minutes old and is not contaminated 
by other materials. collecl the spillage and place it 
back mto original II ask or otller sound metal container 
and tighten Ihe cap. If possible. use immediately. 
CAUTION: AN IGNITION MAY OCCUR' WHEN THESE 
CONTAINERS ARE REOPENED. 
11 the spilled material IS contaminated or has begun 10 
visibly decompose. gather if up and place it into open 
top. perforated gallon cans and plocess immediately. 
Do not add more than about one flask (2 to 3 Ibs.) of 
spilled material to the bucket.lf on·site deactivation is 
not feasible. these open containers should be 
transpolted in open vehicles to a suitable area away 
from occupied buildings. Wet 01 dry deaclivation may 
then be Carried Ollt as described in the section 
immedIately below 
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5. Deaelivalion and Disposal of Unreaeled or Parliaffy Reacted 
. Tablets or Peffets 

a. Wet Method 
Transport malerial by hand or in open vehicles to 
open air away from occupied structures. Fill a drum 
2/3 fuff wilh water. 
Add 114 cup of low sudsing detergent or surfactant 
in each gallon of water. Eacn flask of tablets or 
pellets should be mixed with no less than 1 gallon of 
water Idetergent solution. Slowly pour the material 
into the water as it is stirred. Stir occasionally 
thereafter for at least 36 hours. Wear appropriate 
respiratory protection. DO NOT COVER THE CON­
TAINER. IF THE CONTAINER IS COVERED THE 
HYDROGEN PHOSPHIDE BEING GENERATED WILL BE 
CONFINED AND Will DECOMPOSE EXPLOSIVEl V: 
The wet melhod of deactivation is the method of 
choice for quantities in excess of 5 flasks (10 to 15 
fbs.) It is safe to dispose of this slurry. 
Dispose of the resulting deactivated slurry, with.or 
without preliminary pouring out of excess water, at 
a sanitary landfill or olher suitable burial site 
approved by local authorities. Where permissible 
this slurry may be poured inlo a storm sewer or oul 
onlo the ground 

b. Dry Melhod 
As an allernative 10 the wei method, when 
permissible small amounts (up 10 5 flasks) of 
partially reacted or unreacted material may be 
spr~ad out in an open, secure area -away from 
occupied buildings to bedeacUvaled by almospheric 
moislure. 
NOTE: Never place pellels, lablets, their dust or the 
dust/water slurry in a confined container such as a 
closed drum or plastic bags. Any hydrogen 
phosphide generated will be confined and may 

decompose explosively. 
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Manufactured by: 
CASA BERNARDO LTDA: 
Rod. Pe. Manoel da Nobrega, Km 65 
Gleba 37 • Pque. Ind. Imigrantes 
Samarita - Sao Vicente - SP - Brasil 
Tel.: (13) 460-1212 - Fax (013) 460-1318 
Telex: 13.2324 CBLS BR 
CGC_ no. 58.133.703/000-78 

Sold8y: 
8ERNARDOCHEMICALS LTD. 
4646 Poplar Avenue, Suite 217, 
Memphis, TN 38117 
Telephone: (901) 767-4822 
Fax: (901) 767-4901 
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