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I. INTRODUCTlc'N 

A. HISTORY 
The hISIOf}' 01 (JcIIJ"' peslIelde', I~ long. dJI':lg b.l(';': 10 the 0lId·193') S In 
1910 lMId"· GA~ EX B was Inlloduccd 11110 lilt: Untted States Ottla' 
la!J!cls and DellJ' Pelletc:. were mllc.dueed III t971 Delta freytlef9 GMBH 
West Gelmany WdS tile early ploneel In the dcvelopment of h,'dfogen 
phosphide as a fumigant gas 

B. PRODUCT DESCRIPTION 

( 

BGth Oet,a··' Pellets and Det,a' Tablets are In part a mlxlule r.f aluminum 
phosphide (57'/0 by weight) and ammonium carbamate which IS pressed Into 
tablet and/or pellet form. The nearty sphenca! pellets are about J/8 . In 
diameter and weigh 0.6 grams each The tablets weigh 3 0 grams each A 
pellel Will produce aboul 0 2 gram hydrogen phosphide. the lablel aboul 1 0 
gram. Both react With atmosphenc moisture to produce hydrogen phosphide 
(PH,) in the loIlowing way: 

AlP + 3 H,D ..-AI(OH), + PH, 

Warm. humid at! accelerates the reaction while COOl. dry air has the opPOsite 
elfeci For example. when mOisture and temperature of the lumlgated com­
modity are high. decOfTlpOSlltOn 01 Oel'a~J may be complete In less Inan 3 
days. H~ever. at moderate temperaturiS and low humidities decomooslt,on 
may reQuire 5 days or more. This reacM" starts slowly. gra~ua':y accelerates 
and the. tapers off agam as the aluminum phosphide is spent 

Della·' Pellets and Tablets conlazn ammorllum cartlamate which liberates am· 
;nORla and carbon dlQllide as follows 

These gases are esse(lttally nonl!ammable and aCI as inertlllQ ager.1S to 
reduce lire halafds. The ammoma gas also serves 2S a warning ageili 

Spenl Oetla~ is a gray-white powder composed almost entirely 01 aJUITanurn 
hydroxide and other approved inert Ingredients. If properly expos~c the 
spenl Oetla~· Will normally contain only a Sr:1al! amount ",I ur::c2cteCl 
aluminum phosP~lde and may be dlspOS~d of WIthOut hazard. illS r-.;Oi con· 
sidered a hazardous waste. However. the partiJlly spent reSidue f,Oil in· 
completely exposed Det:a~ reCjuires speCial care PtecautlOns ana I:-:s:ruc· 
tlO:"lS for further de~ctlvatton and dlspGsai WIll te given 121er 10 Ihls rr'2:1ua! 

C. PRODUCT PACKAGING 
The tablets are packaged 500 to a liask The pellets are paCkaged lEG 10 a 
flask. 
The aluminum Ilasks in which tfley are packaged are reseala~l€ o::'ld 
s~amless Then sr.el! tile IS almosl unlimited as long as Ihe pacl(a;·n~ reo 
mams well sealed and Intact Once opened. the fiasl(s may be Itgtll:y fe5f~:eo 
and stored for fUhJfe use 

D. WHAT IS HYDROGEN PHOSPHIDE? 
Hjdrcgen ptlCsphlde. more commo.,!), referred 10 as phosphine. !~ ;: ecl­
orless gas whlcn IS IOx.IC II) Insects. humans. and ottler forms 01 anllTl:1 hfe II 
IS very mobile with a hIgh vapor pressure Thus. the penetrallng C2P;:::illtty 01 
hydrogen phosphide IS great The combination of high molecular 2C:IV1iy. 
vapor pressure and to).!Clty to tnsects al low dosages accounts for 1:5 Wide 
aeceplallce as a fumIgant 

E. SAFETY RECOMMENDATIONS 
1. 
2 

3 
4. 

{ 5. 

6 . 

7 

Carefully read the label:ng al'ld fOllOW Instructions expliCitly. 
Piever 'hark alone when applying fumigant trom within the storage struc· 
ture 
Never allow uninstructed persons to handle Delta'" 
Approved respiratory ;lfotectron n,ust be available for the tumlgallon 01 
structures from withlll 
Wear dry gloves made 01 coUon or other material wh~ ~ contact w,lh 
tablets. pellets or their dusl is likelv. 
illS preferable to open fumigant containers In open air or nea; a Ian that 
exhausts outSide Immediately. Never open In a Itammable atmosphere 
Do not allow Dell,)'" 10 contact liqUid water or to pile up 

2 

15, 



8 n!~utJ;t! 01 empty lunl.!!!ICi" .UlI1 ~pt'nl 1t.:',,(:1I:: d,j',lln J prupl~r n,,~rltlt'r 
ton~lslt:nt ..... Ith Hit' "Hit!: III..,frtH..1I[)I1<, 

9 Post '(JANGf R" SIGn" on IUllllY,ltell .He,l'> 
10 NOllly appropr:,IIl: l{IrnilJIl~ CrTliltu"fcc'> . ..tnd P'UJICt' r\~le .... .!.ql ~Jll·:.'j 1111(;1 

mallon to local oItICIJI~ ,l!lIlUJlly lor U"'C III Hlc e .. '~nl I)~ <In en!('rgenCYr;. 
11 Hydrogen pllOsphl{le lUflIlqJllb J'C rJUl ttJ tiC u<;b1 101 V,lCUurn lurnl~ , I 

{IOns . , 
12 Exposure 10 hydrogen pho:.pllldt' l1Iusl nOl C~Cl"t'd tile 8 hour rWf. 01 (j :1 

ppm dUllng JPPlICJIIUI1l'1 J IlI.ll.lllIlJ!lIltJIIlclltlJloon 01 0:3 ppnl alier a;, 
IS COmpleH'd Hils IIIcludcs reentry r010 a StruLltH!: 

13 fUlM"lI,d l!I1rs!lf~d 1000s and h:'!ds must tJC aelalf:d 48 hOurs ~~ lu 01 

14 
(down 10 0 
pklcatded 

to anolfler Site wllnout complele aeratIOn 
ppm m.wmurn) IS permiSSiblE: prOVtded Ihe new sHe IS 

15. Aerate conlamHlJled clothmg III well ventilated area prior to washmg 
16. Keep containers tightly closed except wnCIl removing product 
17. Do not reuse aluminum phosphide contarners lor any purpose olher than 

recycling or recOOOlhomng. 
18. OSHA rocommernls that the "pos"re screen.ng of emplOyees De con· 

duCled to detect trnp.3ued pulmonary luncllon OSHA recommends that 
any employees developing lhe abOve COndllron be relerred IOf medical at· 
tention. 

11. PRECAUTIONARY STATEMENTS 

A. HAZARDS TO HUMANS AND DOMESTIC ANtMAlS 
Keep Out of Reach of Children 
DANGER·POISON 

Aluminum phosphide In Della ..... Pellets and Tablets can ~,e latalll Swailow~d 
Do nol get in eyes. In nose. on skin or on clothing. CIa not eat. dflnk or smoke 
while handling aluminum phosphide fumigants. When the container IS open· 
ed, Detia!> Pellets and Tablets will begin to release hydrogen phosphide 
(phosphine) whICh IS an extremely tOXIC gas. Contact with water. acids and 
some other liquids Will accelerate thiS reaction II a garlic odor IS detectelj 
reler to the SectlOfl on "Industrial Hygiene Monltorrng" on page 19 lor ( 
propnate monitOl'ing procedures. Pure hydrogen phosphide ga~ IS odorles~. 
the odor is due to a contaminant. Since an odor may not b£ detected under 
certain circumstances. the absence 01 a garliC 00(1( does not mean that 
hydrogen pl"lOSphide gas IS absent Observe proper applrcatl(ln. aeralren. 
reentry and disposal procedures specified elsewhere In t:-Je labeling to pre­
vent overexposure. 

FREQUENT EXPOSURE TO CONCENTRATIONS ABOVE PERMISSIBLE LEVElS 
OVER A PERIOO OF OAYS OR WEEKS MAY CAUSE POISONING 

B. STATEMENT OF PRACTICAL TREATMENT 
Symptoms of overexposure to hydrogen phosphide are headactle. diZZiness. 
nausea.dtlhcul1 breathing. vomitmg and dIarrhea In at! case', of overex­
posure get mejical atlentlon Immediately Tal.:e Victim to r doctor o' 
emergency treatment faCility 

'. II gas or dust hom labiets or pellets IS mhal~C Get e_~ose...: p~rs()n !:; 
Iresh al~. Keep warm and make sure perSl)n can breaH!~ Ifee!f I: 
breathing has stepped. give artifiCIal respiration by mauln·lo· nOult"! c' 
olher means 01 resuscitation Do not give anything by moulh '0 an ur •. 

ConscIOus person. 
2 If the IleiS. tablets or their dust are swallowed Dflnk or adrr,,:11ste~ one 

or wo gasses 0 wa er a In ute v')ml mg oy touching bao:.k :'JI il'l'oat 
With or If avallabte. administer syrup 1)1 Ipecac Do 1'01 gr~(' 

mouth If victim IS unconscIous or nol alerl 
3. BrUSh fir shalte 

;:;"i5i~"," Allow clc-;hes to 
aerate In a ventilated area prior to laundering. 00 not leave contanllnated 
ckJIhing rn occupied andlor conhned a'ea such as automobiles. var.s. 
motel rooms. homes. etc Wash contamrnated skm thoroughly With soap 
iOO wafer. 

4. II dust from the pellets or tablets gets In eyes Fl' h With p:enly of w2'fl\, 
Gel me(hcal attentIOn ~' 

C. NOlf TO PHYS(CIAN 
Aluminum phosph$d! tablets. pellets or ttl e.' dusf reacts With mOIsture Irrm 
the air. water. acids and many other liQu.ds to release hydrogen phOSpl''IId''! 
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,:.;,1(: 11 '.11;'1'.1 .\I.\! rlr"p"11·':".l l!:'lt'~'" (II 1I10rJ(1 III .1 tOll, Ildlll c, ••.• ;. 

jJ.'JlJ''''' 111,11 t,!,,!'. 11I'01'0'111,II)t", t1f1r! 1i1.\11l edr.I1l,1 tHUla In IJr;jIIl) Ingt'5!';;'~ 

l.,HI t.lU~e IUfl~ ,I'l~ 11'.1,11 c,\'n:ll lOI1\'i !:Jut O<ln1,lq~ 10 lIle viscera (bOa}' (d'JI1, 
(),q,jf1~d IS 1110lC rOlll!llOn HyClluyen phosptllC1e POlsor.lng Illay resull 1'1 r 1 I 
IJUll1lOllJlY eOI'Ill,1 121 hvcr eleva led serum GOl lOti and .1llo.ahn~ 
J)hO':.:>fl.l1..t':.t! reduceo IITOlhrOl1illin hemorrh.lgc ana Fwndrce (yellow 50,,(1 

(010' J ,md (31 kldlley hCI'I.lhlfl.l illlOOd In uflnej.lnd itl10Jfla (at)l1orrn,j1 O! 13C.~ 

01 urrn,1I10n) Pathology IS cllardclerrs!IC 01 hYPOJ.ld loxygen delrctenc)' I;"' 

bOOy \Issue) r reqr.:ent elpoSUre over a peliOd 01 days or weeks may cause 
UOlsonmg T rCJlllIenl tS syrnnlOmall( 

The lonowmg measures ale suggested IOf use by the phySICian In accordance 
wHh h.s own ludgment 

IflitS I"Illlder to moderate l:)rms (symptoms 01 pOisoning may take up 10 2': 
hours 10 mar..e theH 2;l;Jearance) lOt! lollo ..... tng IS suggested 

a Complete reSI ,·2 days ourlng which the pat,ent must be ke;:l1 C:.JI€"i 
Jnd warr.1 

o II H.e pallen I ::iullels hom VOllliling or IIlcreased bloOd sug,,( a~' 
p~o:>rtale So!utrons sho~IO oe aClrTllnistered Treatment wltl1 oxyger, I~ 
lec.ommcnoed as IS me aamtnlstrJ\IOn 01 cardtac and CHCll!~'YY 
sttmulants 

2 In cases 01 seVEre pOlsont:lg (IntenSive care uM recommended) 
il 1/Jherc pulmonary edema IS observer. sterQlO therapy shOulc! Oe con· 

sldered and close mCOlcal supefl/iSton IS recommended B O::;C 
lransfuSIO!1S may be necessary 

tl In case O~ waMeSI pulmonary edema venesEchOn shOJIC: O€ :~-. 
:ormea unoer ",eln presSure control Hean glycoSloes (I V I C2-, to: 
useCi 1;"\ case 01 hemoconcentratton veneSeCllOn may reSell In s!">J(­
(n Ihe case of progressive edema o~ tt"te lung~. Immediate:.,. 1f<~U:G':: 
and remove edemal!u.oandaamtnlS1erO)(ygeno ... er.pres~u·e 
respl(a!lQIi as well as any mea5ures requrfed lor ShOO .. lrealmer: :~, 

case 01 ''1aney lallufe e.tr"corporeal hemod.alysls IS neceS5i:~') 
T here IS no speclI,c (i;:1tl;:!ote ~ nowr, lor thl~ pOlsontng 
If pelie!S Or Tablels are lligested !nCuce vomll!nQ Flusn tne st:l .... a(~ 
... lIlh a ClI:.;!eO pOias~lurn permangar.ale So~u:;on or a solul'o-. (j' 

magnesium perOllde ullll! lIushlng tl~UIC ceases to srne!! o! Ca~D'Cf: 
iherealter apply cartJOmedlCtnaiG 

D. PHYSiCAL AND CHEMICAL HAZARDS 
;"~:,'nurn to'-)OS;Jhlr.!:' t" ,~'Jle':s ;.'['-'eI5 CI' P?r1',aI'y s:oenl C~Sl Will fe ::::~:: 
1','cr::;;;~n ;J:10S;:J'l!O~ gas II e_;):lsed t:J rnO'SltJ'~ "e ..... l .. e 21! or I: Ii co",:~ .;'":.: 
C,)r.12cl .. • .. I~r; wale' aClcs or mar.~· omer hJutCS hlr,g 01 tat:lels. pellE'S ,:' 
CuSi lromlt,E:JI Iragmenlalion rna,. CJ'Jse a l€mpera:J-e 1r;:;:CJ~e and c: .. ··, ... : 
t~,e ~eleJse 0: gas so 1hal .gr1l110n could a cur 

jt IS creer3t}1€ to o;Jfn IlaSI<.S 0: Della" Tab:ets or Pel:ets In open aIr or ne~' ~ 
f~(1 ,;!"'"ch eltlausts OutSide Immedlalel·, NeV~f o;)€n .fl a Hammaote ~'. 
~osohefc Decause on rare occa~lons they may ".:Sh When openln~ PO,;",: 
Ihe container away Irom the lace and Mdy anC Siowly loosen the caD Tr.Ese 
o~ecautl~r.s ..... 11l also reduce the apO:'calor s e.-posure 10 hydrogen phos:>·lIc~ 
gas 

Pure hydr0gen phosphide gas IS practtcally rnsoluote 10 water and Oils aM IS 
stable at normallurn.gallOn lemperatur 'S However It may react With ce-rtaln 
metals and cause corr0510n. espeCially at higher temperatures and relatIve 
humidities Metals SUCh as COpper brass and olher copper alloys anC 
precIous metals SUCh as gOld and Silver are susceptrble to corrOSton by 
nydrogen phosphide Thus small electr.c motors smoke- aeteclors braSS 
5Drlnlder heads. batteries. and ballery charger~ lark lilts. temperature 
mOf1ilorrnq systf'ms SWl1ching gears communlcallOn deVices compule-rs , 



Cdlr_I.;~. 11, I', ,j!Hl l':~'" r l:t, :"!' '," "'ll:1 ", I'::" ,,", .. '," ',J': :,. ;, 

Or rer'l'J'JeC) tl':lu:l' I'Pltllj,':'I.;,[ . nlv',lt'l"'_" ,,!:;,' ('l:',,, ·'l t:ILJI~' Il' n: ;', 
rerr'l'we<J ttVllrOql.'rl "!I·.l~,;):,,(:t' 1),1', ~'.I!: .1i,:) 11',~:1 \',,!r ('_-:1.:':~ "",;,!", 
ano I!lcrcfc}/t' ~t'n"'ll1~'t: i!tT1i:" ',~I'"ri ,I', Il llll1"'1'<I;1'1I [,!'ll ',:""1'_' 1'1 

pigments. ell ',1 'hlt(l 1101 :,., t":I:r,,·r~ 

III. DIRECTIONS FOR USE 
A. GENERAL 

1·" 

! :, 

It IS a VUJla!IQf, ot teCt'·fill,].· .. If..; :)',~' Ow, pfOtluc.1 ,), ,. rn,lIllI·:r .rlt(,r\~''':t": 
WllhitS laoellng UC!;.!' lztllt::1S In(1 Peilt;:\<, alt Re~!llllt'a u~·_· \11.')1., 1~':\ 
due to 1t1e acute Inllalalmn IOllCIly 01 hydrogen ~nos:)flIGe tDhQ,:>;.,I\,~,~ 
PHIJ gas For reldd sale 10 and usc cnl~' tJy certlhl;:d a/JP!·lldHl'~ lor 1nOSt; 
uses covered ov !tIC applrcalOr s cef!lhcall~n 01 oersor.s lfJmeO In '::'C(OI 
dance wllh thiS prQCluCI manual worklog under Ihe direcT supcrvls.,on ana 
In the phvSlCal presr'1r::e 01 lhe ccrhlifa apphcalOI Phvslcal presence 
means on site or on the premises 

2. Delta-' IS a highly hazardOuS materIal and mJ1 tk;! used orlly bV In 
dividuals Irarned In 115 proper use Belore USHlg. read and tallOW the lanel 
precaullons and duectlons on the label and 10 labekng 

Additional coptes of thIS manuat are available from 

ResearCh PrOducts ComPdnV 
POBox 1~60 

Sauna Kansas 67402-1460 
913 B25,211:jI 

J At least two trarned persons muSI be presef1\ when Detla" PEtiets or 
Della" Tablets are applied hom 'NlthHl the space btlng trealed Or during 
reentry mlO J lumlgaled 0' pan,al!, aera!ea Sltt Only one trarned person 
IS reqUIred when tnc fumll~jJ:11 IS a~plled from oulSlde Ihe are,:: 10 be 
treated 

4 Pnor to applyrng tnlS prOCuct you mustlnspecI th~ slOrat;e struClure IC 
determine lIlt can ~ mace sulllc.e:llly ges5 IrghL DeClce hOw peiSOnJI 
exposure monitOring c;hould be conOuctec! t~Gll1y ap;Jfo;>nate tQn1;:l2 ny 
employees and prOVide re:evanl salety mlormztlon 10 local olll(lals an· 
nually lor use m the event 01 an emergency Ap;:.ly thiS fumigant m an el· 
lectlve and sale manner Includmg emergency ;Jrocedures etc 

5 Ship holds. barges. cont3;ners on ShlPS_ f211:oad cars and COnldl.,e() 
Shl;:lped piggybaCk by ra'l may be lur:'lIga1ed Inl~GnSII tio .... eve· 
fumigated truCkS. vans. tra,lers an(] Similar l1at1sPOtt vet:lcles cannoi ti.: 
moved over publiC roads or hJl;lhways !,;nlrl Ih-::y Gfe Jeraled 

6 Pellets and/or tablets or tl"lel! reacteo reSidues Inust not co'ne 111:0 CO"',· 
tact WI!tl any pro:::essed loUd Wllh It',e EXCEPT IS". !hat oc:n can Oe acCe': 
directly to pr(Y.essed Ore' .... e'~ flee mJ!T anc COrn Qrl!') usee Ir Ih~ 

manulact~re :JI beer 
Protect COPDer. silver. go~c ane! ::lelf a!lJiS 'rom CorrOSh'>:! exp;::s'Jre t~ 
hydrogen phOS;:ltHde 

8 00 not lumlgate {..cmm::lC;l.es With t!'IIS (:'O~ucl ~"~he~ caf7'.r'cc,:,· 
temperature IS below 4Qc F (SoC) 

B. EFFICACY 
COI'!'~fe:e ccnt:'Oi Of I,s~ea l!l:,':';:; ~~s~s IS lreqlJ~n::J not a:!""",~,;ej t::: .. :.~ 
COrr:flou\Jf1g !:lles'S tltd'1 10): .. : ::S'1:'C'! i!rt gas '~;;?",:g:; P,",C'- '';<1S CO~:"'~'", 
lIon u,l:a'Jo,able e~j):ls~re CC~,:::!Ni';S ele 1;1 aCc,:,:':1 sorr·e ,:,sec 1s ;:'f. r::SS 
S\lSC~OTIDle to h)'drogen pt1QSJr-:'c:e 1:Jan o:ners To mall~"z~ con;f'J' ~I 
Heme care must De o:Jser'Jee! H'l sD ail1g hlghe' cosages IT'oI.JSt be U~E;C t· 
posure peflods must M ler.gll'.e:1ed prooer a;:Jpl:ca:,on procedures must t~ 
fOllowed and temperatule arlC r''Jrr"cltv must be 12,.Orabl:; 

C. USE PATTERN 
1. INSECT PESTS 

Both pellets anc! lablets are reg'slered v.llh lite U S tnvlronmental ?I~' 
teclion Agency as an aId In the conlrOI of the 101l0 ..... log Insects 

almond moth 
angoumors gram rr.oth 
bean weeVil 
cadetle 
cereal leaf beetle 
cIgarette beetle 
confused floyr tle':I'e 
dermeshd beetles 
dned flutl beelle 
"lied frUIt moth 
European g:a:n rr',)ifj 

k.hapra t>eelle 
lesser gram borer 
maize weev11 
MetNerra1"'ean llour mol~ 
pink; bollworm 
ratS In mol" 
red flour beetle 
flce weeVil 
rusty 9'.111'\ beetle 
saw·tooTtied grain !)eeflt' 
~j)IC:e' tJ!?e!les 

2 

I':: l;';' t, 
1"1" I., 
,; I ,j ; ,.:: I ,', ~ ,", .' 

Irf'.!:"1 ",J' ,,': 'l, 
II,!II', I,J:I,;I,', !w~':" 
1i''',',I,!:) I', 
10(:':fl 111 • .'.:1 ('\'):!' 

COMMODITIES 

\~ 

"., 1:, ;1"" ","'" 

:,!' II .1:;', l ': :"", 

HutT1 Ih:!I,j" h:l:i'~' .• Wl! 1 \!)I:'h ,:11' r"q,·,tt'·''': :,' t ;::. L,~ ::\f.. IUlldi,;,:""Y' 

01 tile llJlifJ"{lil\j rOI11Il1C/(!IlIl''.. 

almonds 
barleV 
Braz'l nulS 
CdshewS 
cocoa oeans 
cotlee beans 
corn 
Collonseed 
dates 
hlbErtS 
flower seed 
glass seea 
millet 
oals 
peanuls 
pt!cans 

o Processed FOQ(lC; 

PI':.tJC!1I0 nul~ 
popcorn 
(fce 
rye 
salllower seed 
sesame seed 
seed & VOd vcgt'lablE;s 
sorghum 
SQVbea:1s 
s~nllower s~eds 
IfI!lcale 
vcgelat'l{: Steel 
vlJlnu:s 
wnea~ 

The hSled p!ocesseC fooas may Oe furr,'gatec \'JIm Delle;" UnG~: r.: 
COnClltlon Shall any processed l(lad (lr oa-;;g;;c cOr"::'110a;ty CC1T'e If' 

cOntact WIth Detla" taOle:s. pellels or reslCL.;al CuSl e~c2pt In.=:: 
Dehao may Oe adced d!rrclly to processec tlfewers lice mal! "r.: 
corn gil!':; for use If! the manufacture 0: {Jeer 

Processed CdndV am:! sugar 
Cereal Ilours (lnd Illlt:ery r:-:ues 
Cereal fooos (,nCluel'; cookies tracke So ~aca~on: 

nOOdles. pasia prelzels snack lQOOS a"'c 
spaghettI) 

Processed cereal gralr,s (InClualng ml::tC lr,::cll'Jns G"~ 
packaged cereals) 

Cheese and Cheese ::J,-prOCucts 
ChOcolaie and choca:a1e prOducts (assor:(,c 

choc'Jiatc. cMcolate hQuo' cotca CGeGa ~-::'.".ce: 

dark chOCOlate coaling and milk chocolCile I 
Processed collee 
Corn g:11S 
Curee c:r:ea (inc ::,":;c~'jsec rr.eJ~ ;:J:OC:.:::·~ a~,c: C':~: 

IIsh 
Dales 
Qrlej eggs ana ,,=.~~ yvlt( ~')ltCS 

D"lce rr;!!" Cr'e(! ::-': ... ~e·~d fT"lk nonc~,r), ::re~~'e":, 

ana nonlat dj"lec fTlll~ 

OnCd or dChydra:ec frullS la;lOles dales I;~s 
peaclles. peats ;llur;es raiSins ane su;:.;~asl 

Dfled and dehyOra'ed vegetables (Deans carrc·:s 
lentils peas po~alO IIOu~ potato p:OCucts anC 
spInaCh) 

fIgs 
Mall 
Peanuts 
Processed herbS. spices. seasonmgs anj condiments 
Processed nuls (almonds. apricot kernels BraZIl 

nuls. cashews filberts. pecans I-)lstachlo nulS and 
walnutS) 

P~ocessed oats (inCluding oat!T1eal) 
Rice. (brewers ttee gftts enrIched and POilshetl rice 

't¥ltd nce) 
SOybean flOtJr aoo milled fraChofls 
Processed lea 
Yeas! (In{..tudrng Dr'~Jry yeaS1) 
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C ~~O:l!:I:.,o(l Plt)(!IJ~ h 
Afllllloll t1,r.t' 
Clo~rl!'I'j 
PIIJ,':"<"~Ll 01 Un,HULt' •• ,;t! te::')" ".I)'J: ,jll'; 

u~'n.'! 1i.llur,l: IItleT ~ L: Cl'j:!! 

fe.1m.:!"; 
r U'S 
HulllJr, t .. lll rulltlCII/cd Il,lll vui( Jill/ell 11,I'! ~1')1'.1~' 

leatller nfOCluCI~ 
TOOalco 
Wood, Cui !lees woOd chiPS aM v.oUd JIlCl tjJfn~oo 

prOducts 
Paper and paper prOducts 
Dried plants and lIowers 
Seeds (grass seed, omamenlal herbaceous planl seed 

and vegetable seed) 
Slrawor hay 
Tires (for mosquito COnlfOI) 

D. DOSAGE GUIDE 
Since hyarogen phosphide IS ~ mObIle gas and will penei'dle 10 all parts 01 
me storage slru(;ture, dosage must be b.3sed upon it1e Hl1a: volume c.1 tt1e 
space being fur-ligated and not on the amount of bulk commodity II CCi1:Jtns 
for example the same arrount 01 Detla' IS ICQulfCO to Ueal a 30 000 Oushe! 
SIlo whelher It IS luli Or nOI The IGnowmg dosage rantJ~s are allowed lor bu!k 
aM space lumlgallOns 

PRODUCT 

PELLETS 
TABLETS 

DOSAGE GUIDE 

PEF. 1000 CU f T 

loa 72) 
20 t4) 

PEP tOOO BU 
STORAGE CAP4CIT' 

110 900 
1) 180 

These dosag~s shOuld nOI tie e ... ceeCl~d it IS lr':'1p·y;cf'llt:. re;::,le lI']ai sl1orten, 
ea e.p05u~e De~lod cannO! tl~ COm;1~!1Sa!ec 'or wl~h c~ ,~,ueasec CloSa~t 

H,e wiele cosage ranges lis!ec aooole d,e aesl~nec:c ac.;orr,mOOdte ltle va,le' 
Iy 01 furn,ga~l~n SituatIOns 1M! ml~ht occur The mapf lactor rn selecting 
dosage IS l('Ie capability of me S\(uC~ure 10 Mia fl;C'ogen pnosprlloe durrng 
Ihe eXpc.sure periOd and thus oOtaln and sust,Wl len,,1 CO'lcenlraliGr.s 
IhrOCghout II IS more dlfl,cull to obI.;.," penelraMn of gas 1n,ougMu: me 
structure rn bull( storeel commOOltles An etample 01 lOIS IS the treatment of 
grarn StOiE-(:! 1ft lIa! storage In whiCh IU~lganl cannot [·e uniformly addeCl 19 
the gr,wl Ou~ fl'uS! be oroO~d 0: S'Jrface 20;:.h:~ 

AlltlOwgn 11 IS Oer!111'lSlu'e 1.J (nOOse :',)nl If,/;: j;;': f2-'"'o;e 01 Clo5ag~5 1151eG 
aOo'le tht 1'J',o'lflr.g dOSage rar.g£s a~e !e(t:):1'T1cndeC to:' Ine various l~oeS ot 
fumlgallons 

RECOMMENDED DOSAGES FOR SEVERAL TYPES OF 
FUMIGATIONS 

5".10[£ • ,t,:, . :J,',G O-':'L.':'~ 

fO CO'.'" ,', : ,(SI 
.. "',l~<' WA'IEHQIJ~!.':: 

Ere 

C OR'~O H;'jlrS "uj~ 

.. ~o OAIfS 

o STOP[O TOBACCO 

Bul_ STulOW eo",~,)ol"£'" 
.. ....f'lr.[At S'OR,-C' 

B 1 ~' •• ~ 

I'Hl£TS 

I~ ):,') 

I'JIJ ).')0 

1!)G nQ 

11)1) ;~}j 

, ~,,) 1'),J 
r'}~, j ,~ 

." ; , 

IAllETS 

n 6:' 1)1)(;(., ; ~ 

31 f,.'} 10')0 Cl.: " 
2,) ." 1000 CIJ " 
n l~ 10)) Cu " 

J: <;'. I')';,~ ': . 

': : ':'11f: ~ ~ .. ;. <. 

J:' 
;" 

() 

(,' 

( 

1 \3> 

, ", 
,',I 

, /. 
,I"" ,,'. 

" I.: " : 
~'.01 , , " . ...... 

~ • '.' I "', ' .:. ... ; , : 

1',,) j',~ .1_' :'J .' h' cc 
J0,1 ~'l:; ~.I "'J ' ""J il:J<,N" _ 

I ~u 400 J{) 8:! 10~J ((I " ?()O 37'1 ~c l~ ICIOD B'jS":,:. 

l~ 330 "'''' IrJ{I(j l!J " 200.1) .0 (lj 1000 BuS .. L::' 

The upper dosages listed are recommended In structures that are 01 loos.e 
construction 

E. SEALING 
There are many lactors illfeChng a lumlgallOn but most are minor compareu to 
sealing Proper Seahr,y IS necessary 10 Insure ellecllve control ollnseclS 2nd 
to protect man and othel forms 01 life m adJoenmg encloseel areas hom 
hydrogen phOspt'liele dunng the fumlgaltlon Proper seah'lg must u'cluCe lhe 
closure 01 aU openu,,:gs except Imy holes or narrow cracks Ihat are very C]II, 
I'cu!l to seal MaXimum results, however. can Oe actlleved II e .... en these are 
sealed POlyel'1ylene sheeting and masking or duct ta;>e are adeQuale sealmg 
mzterralS Cun:act Research PrOducts Company lor addillonal mtormallOn 

F. EXPOSURE GUIDELINES 
The lonO~,lng laDle may be used as a gUide In eletermmrng Ihe mlfll:lIUon 
leng:r: 0: lhe exposure perIOd at ttle mdlcateC lemoer ahJreS 

TEMPERATURE TO WHICH 
FUMIGANT ANO/O::? fNSEC1S 
<RE EXPOSED 

B€iCw ";O°F 
~ocF 53';f 
S,:cF S9~f 

6G"f Ei8"F 
A~o\e fiBet-

PELLElS 

On Not Fumlga:e 
8 daY'1191 hr, ) 
~ days (96 nrs ) 
j days i72 hrs I 
2 days (~8 hrs ) 

TABLETS 

Do ~jot Furnlg,n: 
to oav<;124Q I',~s ) 
5 dayS(12G rrs I 
~ c:ays (9(; I',:S ) 
3 c:a)'s (72 ~'S ) 

ihe ier]~:i1 o~ I:<€ h,mlgallun mus.t be great enGwgtl SO as 10 prG~'Cle 10' a::e" 
Qu2:e CG~!~ol cf l!1e lOsect pests w:'lIch InleSllt'le commo(:1l1y being Irea:ec II 
,::;: necessar~ 10 lengthen the lumlgal!On at lo ..... ef terr·;:,eralures Sln~E tnsec.ts 
are more d~lttcu!t to kill under these cont!llIOns In thl~ regard the 
lem;leralure " which the Insect:; are exposea IS the (;IIIIC31 lGicto' 

T!"I~re IS W'E to:> oe gained by exlencTng lhe e){oos!,Jfe pefloolltt<f' s!ru[l~re I: 
t~ 1_""I,;.:!:e~· I',as roo! oeen care~lJr:y ~e2.1ed Careul sealmg tS feqUtfeC 1::: e'1 
Sure ;1'l21 aaecuale gas levels are re:'3lned PrOOE: ZPOlicatlOfj prc,cecJre:. 
n~uS; M lo::ov,'eel to prOVide sat's~acto:y C,strl:J:.:IIO!"! O! hydrogen PM5:::".ICle 
gas par:1cu:arl, H1 the lumlgatl!)n 01 buTk CC'nrnOdlty conla,neC In i,fg€ 
s!orages 

\';t1en pe!lets or t.301els are not untlorm:y aC:deCl to a bulk COMmOdity maSS 
(I e surlace a;:'Ollcal1On or shallOW probing I e1posure times muSl te 
SL!~Slan"a!ir' IE:'I9lhened 10 allow peneTrallOn o~ gas throughout the commOCI' 
Iy As a "rule 01 thumb" a mlOlmUm 01 t day st:ould be added t') the fl 
posurO? lime listed above tor each 10 teet the gas must penelra:e down ..... arC 
11 IS prelerable to add 2 days lor each 10 leet Some structures can only be 
trealed when completely tarped 

l 

Ir, aCldlliOn, the lumlgatlon penod should be long enough Itlalthe productloo 
01 hyd.ogen pt'!osphlde has essentially ceased ThiS Will minimize worll.er e .. -
pOSure dunng further storage and/Of processmg of the treated bulk com' 
mOd'ty as wl!lI as reduce hazardS rn the fjlsposal 01 spent aluminum 
phosphide products remammg after space fumlgallOns Temperature and 
humldlt)' IQ whlCt'! Detta" Pellets and Tablets ate exposed are Important to 
It ItS delerml:1aliOn Slllce bOth lower temperatures and/or dry air retard g~s 
reiease 
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Co,\~et.l'Jl"i:li (:_;1'.)·,1I!t; i"'I'J~', ,I I lIilII11t.:Tl;1\".: I :1:': I.!:):," ,j't' !lllfllllllJllI 

per,Od~ ,~':0 !'l,ll ne,l til' tH1t·q:ult· Ii) (0':1101,1'" ::.Jll'~ ;lfI;(l.lt 1 i)!'''''' tllOfjcr ;!iJ 
(ondIIL:;II, 1111" I~ :l.IrtILlJI.HII' 1,1.(' ,II 1!J.\('j 1:'II,:JCf,~:G'n Itl!..lu.\ !J()".l r;1J1 
will Ihe~ ,~I"",l}'" IJfuVI(k Ie,: !tIt' (''',-"t~IIJIl u~ lilt' ;J:udJc!IJ!; 01 tl,(~rogt·r; 
phO');J111(jr; ,';Iicll ~t'ilt:h u: t !:,I,.:., .!lI' e_:lu')t'l! I') l!l,I,:';'1Jdle 1'1,)I,>lul(,' Ic\'el~ 

Gr~,n ell IU"i ,jll,! I} ')'~'(f'll! "lol')IU!f' P!fj",'l{ll", 11l11:" :P.~ll ,H!!'IjIJ<lIt~ uml~;.' 
lions 10: :Ur"Ii;,j:'J:l 

II In(; krlliJ'.',.::I.JI(· IU ..... I:,lr, trot' Hl:,ub ,lit e';Jv<",:r: ... I'VJ!mCf IIldll 1I1i: 
h:Illj)':r,II:;!t U \·,,~'Ul IIl~ [lclif'b or l,ltJrl'l'~ die ('lll[l::,-:~ II e flldy OLt:u: In J 
wtnler SP,~ll' lurn,g,IIIOn) II Ill,l.,. IJ~ PV'l'lltJle iO 01,1,;111 ,;:Ii cl1celh'e _nsecl "Ill 
lle!(.IfC tnt: 1\;'lIrgdlli IS IOIJJiy SPC-llI In tlll<; t' .... ellllll~ D'~:mrS~I:rle 10 (ontluae 
J space IU!IllQJlron as soon as a'l elletllvc kdl has been a;:fueved. how~vel In 
InlS evellt 1I1e ;JCllels or lablets muSI Dc deaCII .... dtet! pllOI (u dlspOSJ. See 
deactivation tnslruclLOlls on page 71 olttus manual 

wnenever posslOle exposure peflOOs stlOuld exceed minimum periods Ilsled 
on oage 8 Remember. Ihe key 10 eller.llve resulls hes With correcl dosage. 
long exposure penOdS. proper apphcal10n procedures and weU sealeo 
enclosures 

G. APPLICATION PROCEDURES 
1 GHlERAL STATEMENT 

Tr.e lollowmg mstrucll')ns are In!ended to pro\/'Ide ger:eral guldehne5 lor 
IYPlcal lumlgaliOns Tnese Inslruclmns ale nOI mtenlled 10 cover every 
Iyoe 01 SlluatlOn nor alc they meant 10 De reSItICI,.,,::: Otfler procedures 
may Oe used II they ale safe eflecllve and conSISlenl \'Illfllhe properlres 
of alummum phOsphIde proauCIS 

2 APPlICA110~ PROCEDURES fOR DIRECT ADDiTION Of PELLUS OR 
TABLETS TO BULK COMMODiTIES 
2 C~'fImOdl!leS ~Isted raw agrIcultural co:n:;-,I)dlhes. secd~ wood 

o 

( 

ctliPS isn,rnal fe~c ana feed Hlgre(l!e~ts anc p~ocessed brewers flce 
mall and CGln g~!~S used In tne manulaCiur€ 0: Deer 

S!OfaOE StruClures BlilS tanks 51:050 9'.:r.aflES. Iial storage 
tllJ:1~ CIS Du10l raIl cars etc 

Procedures For VerlrCi!; Sioraae (concre:e U;Jflgfll tJms ana otlll{) 
SilO tviJe o,ns Iha: car. oe QUlckl\/, 'ra:-t5je·rfr.~ 

11 J for ::lest resultS ail cracks and O;Jen:r:gs ..... 0:'1 me ekcepl10n 011111 
C;Jentnas st",ouIC be (iosed or sealed pr:c·: Ie, lumroalmg the Om 
Te ;hIS- end ·.erl~ near the u+[; 100 [c·-,,,·~ctrng -aClacem D1ns 
S'10:.;:C De seaife prlO' 10 the IUrrllca:I:::HI I: tne Din IS entered to 
sca l ,nese o;lerllng) a!ter Ine I:.;rnl-ga:":! t1.:.s tleen added proper 
reS~W2!cry prolec:I~H\ rr:uSI De wo'n 

f210e:ermlne mm,mum e.pOSure time t:::sea on comrnOdrti 
tem;;er':!lure and mOisture At comrnc-cI:~ ma_slures 01 below 
I 1 ~c/. exposure penl)ds Sl10uld De e:denCed to o:;Jlam complete 
reaCIlen of the fumIgant 

131 CalCulate '''e numoer ot pellels or laOle!:; neeClea and Ir.e rate 2t 
~·,'llcr. !Iley must be added Odsec u:lJn I',':: f2ie a: ..... ~ICI'1 !he D;n 
WI:' r.re Illled 

t~J Pt,:eis O' ta~!els rlat !:Ie a::>::>llec 0" t'arc 0' Dy 21'1 aulOma!'c 
Cls~e:'15er on tne r.eadhOuse/ca!'er,' Del· O' 1')10 !r',e 1111 o;Jenlng 
t..-:: a..;:J~J!:c Cls;J€:-::;e~ rr.dy a:-~o t:e uSE::: '::, ace ~;;m'9ar!l In!o Ifle 
u;>'eg 0: Itle ele'lalcr Ade! I;;mlgant In as cOr.:':'luDuS a manr.ef 2:' 
DosslOle 10 Ifle COmmOOily sHeam 

IS) Seal the blO .::leCk openlJ'lgs aller the a:l:t1':a:,on IS complete 
(6) Vertical bIOS can be fumIgated b.,' deep p:c,nlny 
p) 81ns reqUlrmg fTlore Ihan 74 houfs 10 'Ili ShOUld nOI be fum'ga!e!:! 

Dy /)Ireci add IlIon as Ifle blO IS filleo ihese bms must be 
fumigated by Droblng surlace application or olfler aj)prOP~lale 
methOd) 

t81 Po,;t DANGER placards on all entrances and' on Ifle diSCharge 
gale 

(9) BIns needn I be aeraled unlllll'ley are Ira'lslerred Workers must 
nOI be crier exposed duftng tflls tran:;ler 

Procedures!Q£.£!at Storaae (rectangular Sfla;:l€d Dms lanks far",(, 
~Iyle bIOS and other hOrizontal tuns) J 

(II Check Itle storage ler trgnlness 
f21 To Ifle exTent praCllcal st:!al .)rl'f ... eniS craCIrS or olt;er Sources 01 

lealo:s 

( 

1 \~ 
( : i I [.1,_: ... r ' I _'. ,! ; I; . ' .I! I' )' I ; J' ~J', " ,: lJ 11' t i j !,,, ll' ,to t: r!. " (,:' I , ; 

'.. !,,'::~I". i I~ u!, I T I.j [1"t';1:1 ~ \1:)111:1 IJ ';, I 'J:: . ,j.!:!I!«): I,!'. !:,,' t I ' 

t:(~ Lo' '; U I ~ .11.1' ,j;); \: I', ,::'; J'j 

" 

H;rl ... rcqt:'~l!1!J ,Ii(rlt· PI,in /·l h~III'" !O 1,'. ~11'Ji.JI(: flU! Ill' I'J,:I',:_!'.:C 

try ,1!lr:oi1on 01'. I"t· IJ::, I") 1 r;f·t! ':,11)1 t" i.~T'I': qlj,jnloll~' o~ t.; 1 ,':Clr~ 

lUllllq<irl: "1,1',. e"L,liJl' tl'lOfl' nil' [1'1. 'j 11/,,:11,' ',(~,lle\l 

PIOIIC:::' ':.IH1ul(II!t' 1Il~l'rteG'.it 110;'/0;:;,;: t:lklv,jl', t1lon~ ;:'t' :~;1'~:~; 
~/lrj Yl.ldrtl 01 111/; tlln I lit: llullltJ'..'r (II p'::If.:1'. Of I,W!et<, Il{.'! 1,lv;)-: I:' 
a('ll':mln('(~ Ily a."IQHlY lilt.: tol.ll IluP,!a!/ 01 pellet. or l,!:l!'·~~ ::., 
!lIC tOld: number 01 pronmg'. Pt'l:el;; or IdtJlCIS wllIUc drop;·,!,~ ,,) 
10 Ifle plooes al mICf\·al':. as Iflc Dlolle I~ 'o"J1I'ldlawll Releas,ng (: , 
1I1e lunugJll1 mto Ihe ~)lotJe Ilt ante may relard Ifle produrtlor: 0' 
hydrogen phosphide ana "lIgh! cduse ~n Igntl10n 01 gas" a;l;:lEC 
In the Clump 01 pellets or lablelS 

Surface apphcalion can be used II Ine Din can be made sulllclenl· 
Iy gas Ilghlto ,or.laln Ihe lumlganllong enough lor 1110 penetrate 
throughout In thiS mstance 11 IS adVisable to place 1/4 of lhe 
dosage In lhe Hoor level aerallOn duCIS ThiS fumigant must n::11 
COnlat.lllqutd phase water 

(4) Determme dosage and exposure time The dosage Will depenc In 
large pari 0'1 a combrnallon 01 Ine lightness 01 the seal, tfle .:=:> 
phcatlOn procedure and Ihe grain depth 'ihe poorer Ifle seal o:'!nc 
Ifle larthel Ihe gas musl penetrate to reach IhfoughOulthe om loe 
hrgMr 1M reqUIred dosage wl,jl be For good re5ulls ade me 
lengtfl 01 lIme reqUired lor Ihe 9aS 10 penelrale Ihrougfloul Hl€:lln 
10 Inc exposure time gIven on page B of Iflls manual To Ine e .. :enl 
pOSSible. lengthen 1M ekposure per lOCI As a '·rule oflhuOl~ G 
minimum 01 1 day ShOuld De added 10 Ihe exposure lime lor ea::n 
10 teellhe gas must penetrate dOwn ..... ard illS prefer ante ti; eCC 
2 d2YS for eacfl 10 Ittl 

Exposure penods Ilstec on page 8 o! !!lIS manual ~noulC: als'J :,~ 
lenglf1ened at commOdity mOlslures oelow 11 ~% 10 cDtaln c~" 
plete reacllOn of tne tumlgam 

I~l Arrange enougfl applicators and othe~ workers 10 complete :r,~ ;:0: 
QUIckly enougfl 10 a\'oIO excessr.'e eX;:IOsure 10 t.~G·:;~:"' 
pnosphlde gas lhe proC;JCl1On 01 gas dunng appIICa!!or: ca~ ::'.: 
Slgnlhcantly relar!:leCl Oy \/entlng flaSkS outooors cor.c..:c -,; 
h.lmlgatlons wflen lern~eralures In Ifle Din are lowes! aile 'J:-f' 
work practIces II IS allen advlsa~le 10 Vo'ea~ ap;:lroved reS:1'·,·::. 
prOl€ChOn from slart 10 flnlsfl MOMcrlng \'.llfl a sullajle Cf·f: 
IrOn deVice IS recUI'ec to assure (flal Ih'~ 0 3 r~m a flOur n',':' 
not exceeded See· :!'Iduslilal Hygiene MOtlllO/lf"lg S€l"I'J-::<­
page 19 of thiS mJnual 

(6) illS o!ten advlsaJle as an a!:!chtlon31 s::a:,nq mea:;u,e to cc,.~· ."-: 
commOdity Wltn plasllc larps 

(7) Seal all remalnmg eklls 
(8) POSI ··DANGER" placards on and 10CIo: all entrance~ 
19) Tne bin needn't be aer2!ed unless :ee~r~ IS reOulred C(:-5~: 

SafE!,' procedures I'sted eisewht:re In I~~e:lng 

e Pr'X€dures fOf BUI'1:.ers a!"1d O!t~e~ OU:CC'J' raroen Com:r.:J: ~'f~ 
(I)SeeSle~s '3 and! tnSectl01 C atlOve 
121 Wnerr tarps are being ~Dleaa over grOu1C1 stofage Ifley 50'",0..: C ::~ 

glued clampec or Olherwise sealfe! logelher SaM (If \'.a·f" 
snalr:es can be used for a grouDd seal 

(3) ApplicatIon may be made tflrough SI_:S In me tarp or tf1e lar;J Cc;r'", 
be spread over Ine (ommOCJlty afler 2;JpllCallon Seal Slll5, c;':e r 
aopllcatlon 

(4) POS! "OANGER placards 
IS) ThiS IS an Ouldoor appliCatIOn so safely mOMorlng and resplralO~y 

eQuipment are noi reQUIred 

containers. Irucks and otfler transport vehiCles lo.aced 
wllh bulk commocjlfles to whIch Detla' TaDlets Of Pellets may b! acC· 
eO are Healed'" essentially the same way as any (ltner stOfage taclll 
Iy Della- may be added as the vehicle IS beIng filled. the dOSE f!'Iay 
be scattered over the surlace aller load:ng flas been completed or :ne 
'.lblets or pellelS may be prObed belOW tne surlace Carefully sea! r", 
vents. (racl<:s or Olner lealrs Oarllcularl" It the lumlgatlon IS 10 be ca' 
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fled out mll.\I\~lt ilcmt:lI1!w' I,ttll.t", .I!\(~ C'):~L~~n~~~ SIII;'lJtl~ [Jly 
gyback by raLi m,l), De lunwplt:llln!',llJ',ti 11111 III', ftot leq.ll It) rnovt' 
Huck.s. IIJllers ell Over {)Iltjlt·~ fld(j-, ('I 11'(;II"o(lf, unlll lI;e)' ,l't~ 

aerat~d See seclton "Ill J on P.lqr:- 11 u\ \I;''.> nlJnu,1110r rCLOul 
rnendallons on p\.lCdfdmg ('Ofll!J10dll,' ,\!,I,tll!)!' ,!!;C 1f,11l1ll111 01 per 
sons aulllofllcd 10 remove ,Jt.lt:lftl!'lLl 

tJOIrly the consignee Illhe (,01111110011), I:; to IJi' 5~1I:I:,~d undel IUlIllg.l 
ttun tllhe com,Ignee IS unl.lmlll.H Vlltrlll:Ojll,!: IIJI,Q!Ir.q 01 IUl11ltj.lled 
rail cars. IllS ftCommendeC thatltley tJt~ provll!~[J Will] tile nClCS"J:,' 
InlormalrOil 

9 PrGcedures lor Farm Storage 
(1) General 

Since on larm storage IS almost always Hat ~Iorage. reler to "Peo· 
cedures for Flat Storage" on page t"Jt 9 thiS manual The InsltuC' 
hons wtltCh loIlOW prOVide additional guidance 

(2) Staling 
leakage IS the Single most Imporlanl cause olfatlure In Ihe treat· 
ment 01 farm bIOS. Srnce lhese bIOS are usually small by com· 
parison theY have a higher leakage area In prOpOrtlOn to their 
capacity. Most wooden gran('rres ale so porous that they cannot 
be successfully fumigated unless they aTe completely covered 
With plastiC Sheeting or Similar farp Steel tllns are also usually 01 
very loose construCtion and therelore. requIre much alieni Ion lQ 
sea!tng All vents ano aerahon ducts nll.lst be IIgnUy sealed uSing 
4 mil polyethylene sheefrng or us equivalent Tne plashc must be 
sealed directly to the metal wllh tape or other adheSive II IS nOI 
sulllclent to "Cinch up" Ihe plashC as With J Dell The surface 01 
Ihe grain shOuld be covered wltn plast,c shfelmg after (}etla­
rlas been applteo Tarplng 01 the grain surface tllll greatly reduce 
leakage Other sealing techniques are recommeMed. I e closure 
of atl large cracks With caulk.rng. loam tnslJlallOTl Or ott'er sealant 
Seahng these cracks Will greatly reduce the r€Qulfed dosage T"""o 
mil or Ihlc"-er plastiC can be used lor larpmg The grain sur!ace. 
hOweyer. the plastiC used On If"le outSide 01 tre bm should be al 
least 4 mils When an enttre Slfucture IS larped the plastiC must 
be at feast 6 mils thiCk to preventel:CeSSIVf teanng durmg the 
fl.lmlgatlon 

(3) Dosage 
Unless all Tl1e large crack.s are sealeo as oescntled abo'.'e the 
dosage recomrnended shOuid be 90·180 talliets or 450·900 
pellets per 1000 bu, capacity 01 the spac£: unaer Ihe plastiC laro 

(4) Addlhonal Applrntron Instructions 
Probrng tablets or pellets Into the gram mass rs the recommenced 
met!lOCl 01 appltcatlon PrObe Insertions should be scattered even· 
ly over the surface. A rlgrtl PVC pipe. about 5 to l feet long and 1 
1/4 inch diameter can be used Ir. thrs tvent use about 20·50 
tablets or 100·250 pellets per prObe The fuml9anl IS graDually 
released Into Ihl!< prooe as 11 rs Withdrawn from the gram Releas­
Ing all the fumigant Into tne probe at 00':'= ma.,! relaid the produc­
tion of hydrogen pl"lospntcle and mlghi Ca:Jse an Ignlt'ofj ('I g~s 
trapped In the ciump of pe!lels O' taolets PI2':E no more tI"Jan I! 4 
of the total Dose tn Ilo~f level aeration duels Be sure lIle rnslde Ol 
the aeratIOn cue! IS dr)" Oefore adding the pellets or taOIt:ts ACO:' 
lIOn 01 Delta" to water In an aeraTion duct can cause a lire Sear 
the aeratIOn Ian as descllbed above 

(5) Additional Precautions 
00 not fumigate bll'ls that w:1I oe eotere<l by t,umans Or anima is 
"lIor to aeration 00 not fumigate areas which house p.GUlpmen: 
containing topper or other metals wh.th Will be corrooed by 
hydrogen phosphide T hiS InCludes electflcal and electronu: 
equipment 

Ptace "OANGER" placartls on entrances to the bin and near the 
IaGGer. See seclion on "PLACARDING Of FUMIGATlD AREAS·· 
on pag~ 17 of this manuat 

If monrtonng equipment IS not ayallable. an approvea canlsler 
resplratOf must be wO!'n lor Indoor appllCatton If an apprOVed 
respirator is not available, applICaTion must be done Irom outSIde 
01 the site to be fumigated Also rcler to al1 other precaullOns 
given in thiS manual 
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1'1' .• ljiJI)!1 PT,t[ !,( 1'1'.) ,:>pl.I)· I:,~~ qr,\oI, ~:Jrl'IL'~ ,',.tit ,or; .1;l;l;U·.d~ 11\ 

'>~< 1,( Ilk prOlc( Ll';! 10 11:1.1:\: re':I:I'~t.l'.(m ,H.cl 10 hl.J lih' ,>;l,l(e 
,l!)')"J(' I!l~ !l!dlll 1,> ~I'I (: .. '.II!HI t.CIJ:lll·,111tj 111'.1:/..1', 

APi't lCAilOfJ pnoC! [lUll! \ I OH SPAU I UM!(,I\ liON::' 
.1 f'1(l( .:,lu'{'c; 101 t,""', \V,Pt'liJ)u','.'" 1000 Pfuce,>\II1Q PHn!', 

6,:;;~,:;e-fs-fru:;·.--Ir:;~l1.'l;;-'r\ d~d 'O;ilCI St.li:c ~;e~I,I:Jlt' 
[1~~IJ;~e" ---".-
(11 D(;IClllllflC Ihe (![J:,JQt 01 Idllle!') 0' Dell!.:l·, 10 \1(: .lPiJIII'{: :;,!'-.ed 

upon the !OliOWHlg PJrJlI1clc1'> lwi :.p3tt tuOllg:lll0ll 
TIle lIolume oll/le strulllJ!e 
1 he aH an(j/or co,nfllOdll~' lem;>erJIUre 
TIle general IIgtllneS5 01 lttc structure 10 lJe 
lumlgated 

(2) Oetermme exposure perIOd bJsed on the 'E:tposure Guide on 
page 8 at Ihls manual 

(3) Seal an openings except for the door being used to enter and 
leave Pay parlrcular aHenhQn to openrngs to connecting or adja' 
cent slruClufes 

(4) Place trays or sheets ot Krait paper Of fOil uP to t2 sq tt 11 t 
sq m) In area. on the ltoor throughout Ihe structure to hOld 
(}ella' Tablets or Pellets 

(~) Spread Oelra' on the sheets at a denSity no gleater man 30 
tablets per SQ It Or 7'.> pellets per SQ It ThiS cOff{,SponClS to 
slightly more than or:e hall l!a'"sl.. 01 table1s or one hal1 Bask 01 
pellets per 3 ~4' sheet Check to see that they have nol piled up 
and that they are spread out evenly 10 mlRrmllC contact between 
the :ndlvldual tablets 0:- pellets 

(6) Pellets ano tablets may also tie ap;l!le::l In mOisture permeable 
envelopes to fumlgale commodIties When iumlgatlng III 1t"!IS wa,; 
the en\'elopes mus1 ne lasteneo to a sutlStanlral sUPPor! Place no 
mme than 10 pelle!s nor more Ihan 2 tablels 1010 one envelope 
Detla' Pellets ~no Tanlets snail n01 bE placed In or attached to 
commodity packages Intended lor retall£:rs 

(7) When tumlgallng multiple story bullCMgs. each floor IS can· 
sldered a separate enclosure ,t.,POl1ta~lon shOuld begin WI',n the 
lOP floor and en::l 'l.'nh the grounc 1100' 

IS) Sea: all remalt"llng e-.lts 
(9) Placard aM lock all entrances 

(lO) f\erale ltIe structure upon complellG'l 01 :hC expOS~fe pe~IOd 
Stanoard aeratlQn time anO practices sncu~O oe developed uSing a 
Icm level delechon de'lice Practices ,.;1:1 ~'.:1ry wloe!)' al C:1I~eienl 
Slles but Will uSua!i~' tnClu::le oper'ln~ \'.,~c:o .... s coors ana VCr-Is 
an<! activating any ven:lla!mn eQulprr:'i! R~en!ry of an unaeratec 
structure musT oe cone In pairs we';'ln~ a;lpropr,ate respll2tory 
equipment 

(111 Dls;lose of rer.~a'f1I1"!g dust fro'" :2tliels O' oellets SEE SIORAGE 
AND DISPOSt.L on n3 .. ~e 19 c:' '''.~ ~~-;~:::I r ... ·0IC tlfe2~'i,'1; tt'€ 

dust 

to Procedures lor Sp2':e FumlQallons UnG~' i;:':J:; 
") Ger,e~al -

FoHow the per~lnent Instrt.cIIO'lS g,ver, I",:-nedlalely atlcv~ 1:1 pa:! ,. 
Use 01 plastiC sheellng or lOfi)a .. lons 10 prOVide a lurr.l"galtOr: 
cnclosure IS Qlie 01 the ea~les! and le2st €l:penslve means lor pr('· 
vldlng rel.:1ltvely gas tight enC!OSures WhlCtl clie very well sUiteo 
lor tumigalmn PlastiC tarps are ~netrated only very slOwty by 
hy<lrogen phospnloe gas. andtlghl COYfflngs are readtly formec: 
Irom the sheets The VOlume at these enClosures may vary widely 

(2) Seahng 
An enclosure SUitable lOt fumlgallOn may be formed by covering 
paCkaged commOdlhes With plastiC Sheeltng The sheets may be 
taped. glued. or Clamped t~ether 10 prOVide a suffiCient wI~'h 01 
malenal 10 ensure thai adequate sealing IS obtamed "the floor­
Ing upon which the cOfTlmoolly rests IS of wOOd or other porous 
matertal. It should be reOOSlllOned onto plastIC sheehng prior to 
coverrng IOf lumlgaltOn The plastiC CQ'Ierrnq of the pItt. may be 
sealed to the floor uSing tape Qlue sand or waler !ina 'es tly 

" 



<,110 .. e:,I1.; <,JII UI "drl,: Ofl,(, Ole ellth ul illi: 'JI,l~ll( (o~cruig Of fJ)' 

O:~lt.'r ~ul1.l:J~t' i)~(k(,ll.Jlt.''> I he pl,I,>II( (o.·erm;:; Should Ill' I(;trl 
lorcer. hI' :,1;1:' or 011i:'1 nW.lI1S ,Huund dfly ~tlt1llJ (orIlCI~ 0; COljc'.. 

III Ihe 51,IC;" ~u d':> I;) ICdule lire ~I':>" 01 It',jllng 1 nlflnt.'1 c,nccIlllg 

dbOul ? mliS IS ':>lJ'lJI,lc 101 1I10~1 mdoo: IJIIJ Itll1llfj,!ll(l!l" 
howcver ~ mil pl.1ST,( or !fllckcr 1<, more sulIatlic lor ouillool ~p 
plll:..HIOIl5 where Willi.! or ollie! l11eth.lllical Slif'S5CS .lIe hlo,rlV 10 
he rrle(Jun't'lcd 

(3; f .. OOIIIOIlJI 1\;J;JhLdl1{1:1 11I)l1uchon~ 
Ta!Jh:~b Or p.-!:Icl,> m:j~ tJe aplJlICd unCler IIll' eaqe ollfl(.-' l,lIP Or 
IhrOlJgh Sill':> 1 he Dellels or l,ttJlels 5t1ould be ~ro:etlcrl horn ('Oil 
densaiion 01 OlhC! SOurcl' 01 wale' Ihe Shts IfI lIle covering 
shOuld lJc carelully IJpeO 10 prevenlloss 01 gas once me dose hJS 
Ocen applied Petlets or lablelS muSI be piaCec:l 10 a Single lJyer 
Care should be laken 10 prevent the plasllc I';HP Irom coveong Ihc 
pellets or lablets In Such a way as to prevent contacl wllh mOist 
air or to coniine tile gas Reier 10 other sections lor dosage and 
eKPOSUre times 

(4) AdditIOnal Precaullons 
See appropnale precautIOns I' the fUl1lIgatlon IS conducted 10· 
doors a5 opposed 10 OUtdoors. Indoor fumlgahon precaullons are 
handled as any olher SItuation where the apphcahon IS made Irom 
outside toe area belOg fumigated (I e. lhe adding Of pellets 0: 
tablets to a dispenser lor uniform addition to grain). Worke,s may 
occupy adJacent IndOOf areas bUI they muSI be prot~cted from 
overexposure to hydrogen phosphide by ddeQuate sealing. ven· 
tllatlOn or as a last resort. resplfatory equrpment 

00 not walk on stacks dUring the fumigatIon 

Place ··OANGER·· placard$ .11 conspiCuous POlOts on tne 
enclosure 

FOllOW precautions listed elsewhere 10 labelIng 
{5} AerallOn 

Precautions musl be tak.en 10 assure lnat exposure 10 liydroge!1 
pnospnld~ Ir, fx.cess 01 allowed limlls does not occur both durmg 
l!'Ie fumlgat'on and aeralron 

4. APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION Of SHIP 
HOLDS 
a GenE'ral InformatIOn 

(I) Shrpboar;:l fllmrgallOn ::i also regulated by ihe U S. Coast Guard 
Regulations 46 CFR 147A 

(2) ThiS proauClls IOluC to fIsh Keep out of la¥.es. streams and other 
aquatic environments 00 not contaminate I,'ater by cle~nrng 
eQUIpmenl Or dIsposal of wastes 

b Pre·Voyace FumiGation Procedures and PrecaUTIons 
(t) Refer 10 and CO'Tlply With the regulations and procedures found rn 

U S. Coast Guard Regulallon. 46 CfR 147A 
(2) PIIOf to fumlgallng a vessel for IntranSlt cargo fumigation. the 

master 01 tne vessel or hiS representat,ve. and tne fumigator must 
determ.ne wt.elher the vessel IS Suitably deSigned and configure!:! 
so as to anow fC'r s2fe occup~ncy by Ihe stll;fs crew thtGughout 
Ihe dura:lon ot the vessel and Ihe fumlgatl(\!V~'oyage 

tilt IS Ce!ermmed ttlat the deSign and c(.nhguratron ollhe vessel 
dl)l!s nol allow lor sale occupancy oy Ihe Shlp·S crew It]o"g~out 
tne duratron Of the fumrgaIiOn/voyage. the:; ~he vessel Will nol be 
fumlgaled unless all Cfew members are remO\led from the vessei 
The crew members Will not be allowed to re·oc:;upy Ihe vessel un· 
III ltIe vessel has been property aerated ana a determmatron has 
been made by tne master of the vessel and Ihe fumigator that Ihe 
vessel IS safe for OCCUpancy 

(3) The person responSible for the fumigation must notify Ihe masler 
of the vessel. or hiS representative of the reqUirements relatrng to 
personal protection eQulpmenl-, low range deleChon equipment 
and that a person Quahf,ed In the use of Inis eQuipment must ac· 
company the vessel With cargo under fumigation Emergency pro· 
Cedures. cargo ventllallon, periodiC monllonng and Inspections. 
and first aid measures must be discussed With and underslOOd by 
the master of the __ essel or his representative 

(4) Seal all apentngs to the cargo hofd or tank u!>lOg SUitable water 
proof. gas light matenals lOCk anj/or otherWise secure all open· 
In9S manways. elc used to enter the hOld Post appropnate 
··OANGER" placaitJs on same 
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{~)J Oil !.llll<{'IS I!I!~ o·,'el ;l1\l' ;"c.::.;'t' fI~:,t'1 "\'~H'!'! 01l".1~tl 1.::-,' 
r~lolc)1 br Sl'.lfuj 0,· (1 lilt: l"I"Hl'.: ll~ <l;J;JfU;IIlJIC valve:: ~r;O III 
~.f',I!HI"; lilt' ('I,i;:lIlHj\ I 1111111" :1',,') ',;l,jll' ... ,,1!1 !i,I·. 119111 fllJ:t"rtd': 

Ih) ClI:ll,lli <l;IPluprl,,~e <l,J:II'):I:Il''o 
1/; P I'll' l\llll1Q,!I11J1! I', UO: (fll>l;l:t':')d dnc] Ihe ve~~el ,!CrJler: t1O:::0fe 

1111: m.11111('r1 ve\Sellt',I\'I'~ ;1'J'1 I'll: Iler~<J!111l cl'.Jfqr. OI!!Il! ·;t:;S';: 
"li,lli p,~ure 11l,1: ,II h:,I',1 1.'.'0 lJlil!' •• )1 1J'~'''Ofi,ll p,Olell,o', 'l,:;u';l 
I':t'u! ,lnll :JIlt.: y,l" Of Vdli!JI (kin 1hJ!! llt:"'lf. clnd.1 pCI~on Q~.l.Illlf;J 

1fT Ih(,!r 0Pi~I.l!I·)n fw O!l [lv,jrQ \tIt"' ''''~SV:I CUrlfHjlhe voy.:.ge 
IH) DUIIII(,j Ihe IUllllQJlron or urlll),~ ";Jnlil'(l VeSc,t'! h'.IVr.~ 110'1 [,' Itic 

tJIQO I~ ,1f'1.lltll IIII.' 1It:1';:,un H~ rl1d'(jP 01 We IUllligallon sn<:li 1(\ 

',IJIl" 1'1.11 a Qu,llllu::o pl'l~on USllllj ga', 01 v.1pm dclechon equIp 
men I Il'SI !:.pJel's, adJacent 10 IIIC lumlqa!ed cargo alea afld al! 
rcg~larly occuP,ed S,1l.KCS Itll ItJI111gJrH leakage 

IIlcdkage ollne lumlganlls aeleClec:l. Ihe person In Cha'ge of the 
lumrgallon shali lake .lei Ion 10 correcl the leakage or shalliniorm 
the master 01 the vessel or tus fepfeSenl.1llve of the leakage so 
Ihat corrective action can be laken 

(9) ReView WI til the masler. Of hiS represenlatlve. lhe voyage precau· 
lIons and procedures 

epersonal prOlection eQUlpmenl means a resplralor or gas mask 
fIlled wllh a canister deSigned for phosphine gas which IS ::!pprov· 
eel by NIOSH/MSHA A gas maSk and canlsler IS approved lor 
use up 10 15 ppm Above 1 ~ qprn or al unknOwn concenIf21!0.'lS a 
SCBA or ilS cQufvalem mus!.oe used 

c PrOCedures 101 Bulk. Dry Cargo Vessels and Tankers 
(I I Apply CIIner InE' iaOlets 01 IJfllelS o~' scaT1errng them unl:o~mly 

onto Ihe comn,OOlly surlace ull"1lng as mUCh olllle 101.11 surface 
area as POSSlOle or Insert lI+em unllormly 1010 the CO:T,~OC!lr 
mass by hano or Wllh prooes 10 ar.y depth deSired 

(2) Close and secure hatch covers ianl{ laps. butterwoflhs flC 1m· 
medlJ!ely follo~"'lng Jppl'ca:!QfI 

d Voyage PrecautIons and prOc~CUfeS 
( 11 At reqular Intervals moM or spaces aCIJcent h reas CO:"l!aInH~g 

liJm1gated cargo ana all reGularl)' occu~led a'faS 10/ 1~l"r'ilGanl 
leakage USlOg ap;:lrO;,)/I(jle 92S c:elecll(jn equIp -ent 

Specla; allenliOn SMulC be gIven 10 h;<lng Qt.Jrters ~.I:~r:.ens. 
sWE:roomS mess flailS. I(eel duCIS day rooms. Ihe ~~Icg€ 
engll'£: rOOfT1 anO any Olher enClosed spaces occuplec or I;E 
Quented by cre· .... members Curing a v'J"lage 

(2, II hyarogen pl",osphlde IS de:eCleo e,ao:uate the space G' a'eo? 
loca:e and seal 011 Itle sou'ce Ol ttle leak wearing ap;:;':::)'Ia!c 
respiratory protecilon eQulpmenl ~'enli!ale Ihe area tlelo'€ al!o"o'.· 
1110 occupants 10 return 

(3) 00 nol enler fumigaTed t,olds or lan~.S 
(4) 00 nol open ventilate 01 G~r2i:: i~e lumlgaled hOlds CUtl'"lG I"e 

\'O'iage 

I! PreCduhOrlS end PloceC~rtS u:J·1'lC' 0 s(!"',~'ce 
II necessary to enler hOldS ".'10: YO c'scna'ge lest spaces c '€::::' 
above cargo Surlace lor fuml~a'"1: C()liCEr1:;ai:O:1. USlflg a;:;;;'J;;"I.::e 
g,!S delecl'Qr; ano personal pro!eChQ:'l eau1pmenl Uo not ali,J .. •. enlry 
to fr;mlgafed areas ",rlhoul perSO:l,;!! prOleCliOn eQUIpmenl un,ess 
fuml;:;anl COr.c.entraliOns are al sa~e le .. 'e1s as rMlcated by a s:..'la~ie 
delt~IrX 

Personal ProtectIve EgulDmenl and "'~OMlJrlnq 
(I) Full\' loaded hOldS on dry bUlK. caHlers are conSidered an outCC'Jr 

lumlgalrOn 
(2) Tanker hOldS which must be entered to fumigate and pantaHy 

loaded hOldS on dry Dull.: camers are fumigated from WllhlO the 
area being Heated 

(31 See sections I aM t..~ on pages 17. 18. and 19 of IhlS 
manual tor reQurrements 

(4)11 hydrogen ~tlOsphlde IS aelected a mmumom of two lJuallhed 
persons On :;hlP shOUld wear Ihe gas mask and caniSler cescnb· 
ed above whIle aerahng It'le area anel locatrng and seahng the 
leal( 

\: 
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5 APPLICATION PROClOtJR!S fUIi Ir~lIiAf;SjT tUI."IL:,'llH~ (H CON 
14IN[RS ON SIIiPS 
.1_ When lunllgalmg bulk (unuTlo(jt:lt'S IIJ wll'LlI OUl'U dd(JlliOIl 01 pelle!::. 

Of tablelS IS not allof.cd or Dacl<.aqcd commO(hllt;;, rel!!1 10 seelJQ!! 
"3 a" on pdge 12 01 HHS nlJnual no nol pl..tle HIllel'S. IOO~,t'ly 011 
lrays or shcet~ of p:Jpi:r or 1011 Since rnOJC:llcnl (I' lI'Ie lonl,jul{;: f1lJ\' 

dlsrupllhe correct pldC£!menl o~ pcllets Of latJlel" ln~IC.l{! they must 
be applied til 1ll0lSIuft 'Jl:lnle.1Lle cnv£!I,)(}i"5 ~" Ct'>(!I!Jcd In ~h:llOn 
"3.a (6)" 

b When tumlgallng a eommoolly by dlfect aClClIliOn 01 peJleb Of taOfels 
,ele; 10 Sec lion "2 I .. on page 10 01 IhlS manual 

c Intransit fumigation of conlamers on shiPS IS regulated by Coast 
Guard Regulation 46 CFR 147A and!~ apphcalor or shipper musl ob· 
lain and comply wllh U.S. CoaSI Guar~ Spec,al Pe,m,1 No 52-75 
Contact the eoas: Guard or Research Products Company for addlllDnal 
infcrmation. 

d. Comply with general precautions given in labeling 

6. APPLICATION PROCEDURES FOR FUMIGATION OF BARGES 
a, ~neral 

lnee barge fumigation is a type of flat storage lumlg3110n _as weN as 
having similaritres in common with a ShiP, reler to the sec!'ons ··Pro· 
cedules IOf FIaI SloIge" on page 9 an~ "'APPliCATION PRO­
CEDURES FOR IN TRANSIT FUMIGATIOfl OF SHIP HOLDS" on pago 
13_ 

Barge fumigation IS regulated by the U S. Coast Guard Regulations 46 
CFR 147A as modil,,~ by US Coasl Gua,~ SpeCIal Perm" 2-75 The 
shipper or fUrTllgator must possess Ihls permit pnor 10 fumu;atrng To 
obtain Ihls permit contact 

U S Coasl Gual~ 
Hazardous Malenals Branch 

Washonglon_ 0 C. 20593-0001 

b ~ea'in~ 
pecra care must be laken In determmrng whelher a oarge IS SUitable 

for fumigatIOn. ExceSSive leakage may occur tt1~olJgh poorly sealed 
hold covers 

7_ APPLICATION PROCEDURES FOR fUMIGATION OF RODENT AND MOLE 
BURROWS 
a_ 

b. 

c_ 

may be used out 01 doors only for the can· 
trol the burrOWing rodents and moles marmOI sp 

-woodchucks and yellow· belly marmots (rockchuckS). prairie dogs 
(except Utah praine dog). Norway and roo! rats. mIce. ground SQulr· 
rels, moles (except In Indiana), volE;S. gophers and chlpmunk.s (ex· 
cept in CahforRla) 

~r,-._ .... or S to 20 1'10:113" PelielS to ea'Ch bur· 
row openmg. Sea: tIghtly b~ shoveling SQ,1 over if1e entrance PI(!C€ 
the pellets or tablets laf enough down ,ne burrow 'flal the SOIl used to 
plug the burrow doesn', cover ,he pellets Of !ablets. SIOwtng down 
their actIOn. Where POSSible, Sub!'iuriace tunnelS or runways should 
be treated every 5 to 10 feet WIth a dose 012 to 4 tablets or 101020 
pellets. Use lower rates In smaller burrows. In tight ~olls, under moiSt 
sorl conditIOns and hIgher rates 11"1 larger burrows. In porous SOlis 
and/or when SOIl mOls!cre IS low. In extremely dry Of porous SOtl. 1115 
sometimes not poSSible to obtain sallslactory reSults 1 hiS IS par­
!Icularly true in instances where the burrow s,stems are extensive 
such as mofes or gophers. It IS always better not to fumigate durtng 
extended pertOdS of dry weatt'ler. Treat reopened burrows and fresh 
runways a se:ond lime 1 10 3 days aUer the Inltraltreatmenl 

Oetia~ may be used out of doors only, lor control ot burrOWing pests. 
00 not IJse within 15 leel (5 meters) of inhabtted structures. 00 not 
~pply to burrows which may open under Of l"tO OCCUPied bUildings. 

to wlldlile. Non·targel organIsms e~poc;ed 
r;as tn burrows Will be killed 00 nol 300lv 
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Gilt', i:y '" W.t~I'f lJi Wo;ll.II,(I', t ··,·o.:r!I;)'> li(J~l" 1ll,,1,>!H.:" "r1(J 
,J'/'I{;I~"'I Il() nul l(llll.ll1l1ll.l:'· ~',,:"I !J", (h:.,·,1fq o~ C(,U1;J!IIf.:!l1 {If 

f!I',;I(l'.:: u! 'I, ,1',Ie', 

( f\":,I'l('I·~cr! :~PI·L·i. ~ ric,,!, 'i.!~)2: 
rr,~u~ -0' [let I.!' "I;I-d"fll;irll1('! I'L:: ''',!, • ,;: 0' ::JlfI~rwl~e t.,HIIl 0:"' en 
~::nt;r"'o o· III't'jh'!h~(! "IH~( I'''. {J! ~,:.fl"·;', l'IIY:'~)'ltl£!1I hatlilat IS a 
vlul.:"(;~l o! 1t'r.I'I,~ll.l.o, Ihe lJ',~ u' t~I" ;)'XJ(II~ conl'olled 10 pIe 
\'cf1: C(,~I!l ~I Il,tlIll l~' cno.i'lG\·~t.'C I,;' l'l·l .. ~ll;'r't'C ~~(;(leS \!Iat OCCur In 

\ll~ !')·Iu .. "nq (OUntle', (11 ri<,(',',fl(;'1:' I" illtH r~n~e Use of tillS PIOOuC 
Itll~l/' ~reJ~ IlslcCl IJeiow 1:-' l)rOfll:II:(-C .\lltiO!J: !HSt lontachng anCl Db 
tj:nln~ pe~m!S~lon hom \Ile [nC.-1,igtle(] $;leCI~s SpeCIalist at the 
nearest reg.onal otllces 01 !lIC U ~, ~ :sh ana Wlldille Service (fWS) 

Aleas InhabIted by E Mang£!leCl or T nrealeneo Species 
(1) Black looled lerrel . Stales 01 Alllona. Cotoraoo. Kansas. Mon· 

lana Nebraska, New MeXICO Nonh Oakola. Oklahoma. South 
Udkota. Texas Uldh and Wyofntng 

(2) Blum·nosed leopard IIlarO . Counties 01 Kern. Kings, fresno. 
Madef.l. Merced. and Tulare IR the stale 01 CalltorRia. 

(3) Oesef\ totlO1se . washrnglon county In the stalE: 01 Utah. 
(4) Easlern Indigo snake' States 01 flOrida and Georglcl 
(5) San JoaQurn kll fox· Counties of Kern, I<lOgs. fresno. Merced. 

Monterey. San BeMo. San lUlS ObiSPO. Santa Barbara. Tulare 
aM Venlura 10 Ihe stale o! Call1~'nla 

SoeCial Local ReSlfictlons 
(II NOR1H CAROLINA • 

Della' Tablets and Peliets may only Oe usect lor control 01 rdls 
and mltC \0 Itle slate 01 Nonh C':'I01102 Use agaInst other pests IS 
no: perm,tted 

(2) OKLAHOMA 
A SiJ~Clal peln~Jl 101 blac.k·ta:i(:C ~ri:I:I~ 00; (cnHol by P01SOf'ung 
IS ftQ!Jlfed \0 Oldahonld Con:.:.el t:-Je Oi<.12hOma Sla:e Departmenl 
01 \'bIClII!e ConServJiIOn to obtam thiS perrrllt 

(3) WISCONS'N 
I; stJte perml! IS r€QUtfed 101 use 0: oestlcloes In WisconSin to 
eon:rol smal! mammals. el(eep! foalS o~ mIce Ple.1se eonlael your 
loC21 De:Jaltmeill 01 Nalufal Reso:.;;ces cllice for inlormJllOn 

(4) l~;\)lh~~A 
Use o~ Detla' TJL!ets or Pe:iets 10' r:lo:t contra: IS not legai:n!l1e 
stele 01 indiana 

'~II.~iSSOUMi 
A slJ:€ Oerml! is reQuHect tor US~ 0: peS:,Clde5 In t.1lssoufllO (on, 
lIel sm~1I ma'1imai5. €l(ce;:n f21S 2nC (':'W:e Please conl3cl Ihe 
r..~ISS(hJrl Depanrnen: 01 Ccnse~ .'311on o~:,ce 10! m!ormahon 

16) KMJ5AS 
A S;)eClal perml! lor bliiek·laliec ~fa~rle acg eOf'llro! by p(llsonlng 
IS r€~Ulled HI Kan5JS ContJe! l"e ~:ar,52S F Ish and Game Com· 
mISSion 10 ob:JIn thiS permll 

OJ C~LI,ORNIA 
Use 0: O(>lla' TatllelS and Pelle'S :c: CrJ,;lr."1U~'r. C.Of1lrOIIS no: leGal 
.n ;'1:; s'.:le c·~ Ca:lfOfl"lld 

8 A~?lICt.l10:: f-ROC£Ot.:R~S FOR FU~.',G.:,T;O\ 0:: BEEHIVES. SUPlRS 
A:;O GTHER 8~E.K£EPi~~C EOUIP~,~E';T 

Oe:la' T a:J~€"jS and Pellets may be usee IOf IrJe (Gnllo: 01 Ihe grealel wa;.: 
moth 10 SlOreC oeehlves supers and olnel oefl(ee:l1ng equipment and fo, 
the destruct'on of bees. AlocaOlzed oee5 and ctlseased bees InCluding 
thOse In!£-sleC With lraeheal ml~es anC lou1t)rooo The recommended 
dosage lor In,s use IS 30·45 tablets or 150·225 pellets per 1000 cu 11 

Fum1gaMns may be pertormed In chaf110ers at atmosphenc pressure. 
under larp3uhns. etc. by placlOg ttle tatlle!s or pellets on trays or 10 
mOisture permeable envelOpes 00 not actd more than 2 tablets Of 10 
pellets 10 each envelOpe Honey ffom Healed hives or supers may only be 
uSed tor bee 100d 

H, PROTECTIVE CLOTHING 
Wear a'y gloves made 01 collon or Ollie! malertal 11 conlact With tablets. 
pellels 01 IhEI' dust IS hkely Wash hands alter use 

1b 



I. RESPIRATORY PROTECTION 
1 Wh(t' Rf.SPIRATOHY rHUllCIiON MU~;I Hi \·.·U'''' 

NIOSIIIMSHA approved rt;~pIIJl0Iy p,olnl'(,rl !1lu',~ tw v.o:n (~urlng er: 
posurc 10 concentrations III c.tCSS 01 prHllJ::l:C il'!'Ii;<, ()! v.ll~!: [oJlU'Tlllrl 
lions ,lIe unknG'''' n 

2 P[RMISSlUl ( GAS CONC! tj I BAilON H.t\I~Gl S f O~ iIi ShHr\IOH~' PBG(' 
J[CTION UfVIClS 
A NIOSH/MSUA. apWoveo lull I,KC Q.I') m(.~... IIl'Ollly,..:n pll:)spluoe 
camsler conblnilflOn may OC usee .11 Ic.'cls u;J to 1 ~ ppm or I') c~caoc 
from levels up to 1500 ppm Above 1I1Is level Of In SI!uiJhons WtlCfC me 
hydrogen phosphide conc~nlratlon IS u,'''oo ...... n J fJlOSHI MStiA 2PD/a.., 
ed sell-contained brcalhmg apparaus(SCBA) (il liS eqUIvalent must be 
usOd The NIOSH/OSHA PO<;kel GUloe. 8·8:'. OH,\'/INIOSH 78·210. "sIS 
these and Other types of approved respirators and Ihe concentraMn hmlts 
01 which lhey may be used. 

3. REOUIREMENTS FOR AVAILABILITY Of RESPIRATIORY PROTECTION 
Respiratory protec::hon must be available at the slle 01 application In case 
it is needed when applymg Della"- Irom WllhlO the structure being 
fumigated. An approved full face gas mask· phosphine canister CCNll' 
binahon or sell'contalned breathing apparatus (SCBA) or Its eqUivalent 
must be available at the site of applicatIOn II SeBA or Its eQuivalenlls nol 
available at the apPlicatIOn site. II must be avaliaOle locally. for example. 
at a lire staMn or rescue squad 

ResplralOry protection neert nol be avallaOle for apphcatlOn from oulsl(le 
the area 10 be fumigated such as adeMlor. cf tablels or pellets to automatIC 
dispenSing deVICes. elc .• It exposures aMve tile permilled exposure limit 
wlff flot be encountered 

RespIratory protection neeo nol be available lor OulOoor appilcallOns 

II momtormg equipment IS not available on a larm and applicallOn cannm 
be done from outSide the struclure. an aPprOl,'ed camster resplrator must 
be worn during application from Within Ule encloseo mdoor area. 

J. PLACARDING OF FUMIGATED AREAS t: 
The app;lcator must placard or post all entrances 10 the luml9a!ed area Will 
signs bearing· 
1 The Signal worO . 'OANGER/PELIGRO" and It., SKULL anO CROSSBONES 

svmbo! in red 
2. The statement. "Area and/or commoCI~y I.;ncer lumlgallOn. 00 NOT 

ENTERINO ENTRE". 
J The statement" This sign may only be remOveC a~ler Ine commOdity IS 

completely aerated (contalOs 0 3 ppm or less phosphine gas) II In· 
completely aerated commochly is translerreC ::\ a roe", slle. tne new Site 
must also be placarded and workers must no: oe e~posed te more than 
0.3 ppm phosphine."' 

4. The date Gnd litTle fumigatIOn beglOs ar.d IS completed 
5 Name of lumlgant used 
6 Nam~. address. telepllone number 1)1 II',€.' a~;JiIC2ior 

All entr~l1ces to a lumlgaled area muSI ~-: ~'C:,:fC~:: \'J:lt:te POSSlb lt 
placardS shOuld be placed In advance of the lUr:1'gal'on In order 10 kee;J 
unautflOmed persons away For railroad hO;:J;:;er cars placan:hng must be 
plaCed securely on bott'!. Sides ot the car near Ihe IcCders and n:'KI 10 the 10;; 
hatch into whiCh the fumlganl IS IOtrOdUCE-d 

00 not remo .... e a placard until the treated COt:'HPOCI!y IS aeraled dO\'in to 0 j 
ppm or less To determlOe whether aeratll:1O IS com;Jlete. tach lumlgated sIte 
or vehicle must be morlltored and shown to conla,n 0 3 ppm or less hydrogen 
phosphide gas III the air space arOUnd aM. when feaslOle. In the mass Of 
commodity. 

Transfer Of incOtllpletely aerated commodity 10 a new site IS permiSSIble 
however. the new storage must bt' ptacardeCllf II con lams more than 03 ppm 
hydrogen phosphKle. 

Workers who handle incomp'ttely aerated commodlly must be Informed anI. 
iporopr'ate rntasures musl be talc:en (I e . ventilation or respnatory prote 
1100) 10 prevent exposures from exceeding the etposure hm!IS lor hv:iroge 
phosphide 
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'J!l(;~ptll{]e 1 tley ~ho\lt(l ,,1'.0 tw ~.il·J ... ·iI·(1.;".\~)\I· I', I':.! ... 'll 1.1" tIl ,', I''.~':·',;, 
t!qJU~ele 111;111'. :-'\'lIIplOnl~. Jill! hI'.! ,III: l:t ,!~;;h'i.: ~T l),r!!1J';"ll I·',J· ;.' ,:;.. 
,)(H',ljl1ll11, 

~. GAS DETECTION EOUIPMENT 
1 here ,Ill: "ewI,lllt'h,l])lc (lt~\'IC.C') !H,lIlo.ckl· (JIi'~ 1\ :,[ ,., ::,( ::.::'(: \1,,':.;. • ...• 
1I..,et1 III I.On}lIll1llon ..... 1111 the ,lfJp!O;JI;.llt' Ct':": 1:;' 1.,:,,, 111\., ,l't' ;".' '.;:,.t: 
"'!Tlpll.' r:tVrrt.''> ,1':(! '10 1I0t ICQll1ll· IIlIr'fl":; .t' 11,ljI\':\'; 'i· l·l,I~)r)l.ltl· '.~!;.; .. '.'." ~ 

<'QUIPIlWIlI 10 Opl:fJle I ulhClIllUIC 1111.:) ,!It~ !I;t·';J·:n.."n':!j· .H:,~;;;.;:.·· !.) 
remolc 1ll0111lOnng IlIOt.:cllures Jilt! Will IHt',\',\I'C I VI\.Clllr,lhul~~ 01 !:jC' _'.~{;Il 
IlhOSpnlOC 111.111 in 1f,Ice <mlOurll~ Oil up lht' In::,lIufhG'l" ..1i{; (:ncl')::.N: ... ,111 
eacn purth,l~e COII~ult your local Sllpphl~' ot ~u(n t:Qtllpm(:!l1 or CI~':dC: 
ReseJrcH Product:) Company tor TllOie IntOfIllJlI01l 

L. AERATION OF FUMIGATED COMMODITIES 
1 FOODS AND F£[OS 

TOlerances for hydrogen phosphide reSidues have been establlsnec at 
o 1 ppm for arumal teeds and 0.01 ppm fo~ flmshed tooas. To g11aranlee 
comphance With these tolerances. II IS necessary to aerate these com· 
moolues lor 48 houfS prior 10 offeung them to the end consumer 

2 T08ACCO 
TObacco must be aerated lor al leasl three dars (72 hour:;) .. ·.hen 
lumlgaled In hOgsheadS and lor ..1~ le..1st IwO da~s (48 Mt.:fSI ,·.!len 
lum!gated If1 olher contaln(:rs Whe" plasllc [tn(:i') are usrd longer ,:::~.:;. 

lion perllxls Will probably be reqUired io aerale tr.e ('ommodlly C2;·.'l 10 
03 ppm 

3 As an alternative 10 these aeraiion peflod~ C;:(.tl (on!alll{;r 01 e: j':-?:ed 
cemmochty may be ana1yltO 1(,1 reS.!OueS USlr.9 aCCt'pleC ar.e: .... ' ::al 
melhOds. \I reSIdues are less Inan IUlfl,jnce levelS Ine (OmmO~rl} ~la~ 
De shipped to the consumer regard:ess 01 lhE: cOove hOlc:ng P(·~IC·C~ 

M. APPLICATOR AND WORKER EXPOSURE 
HYOROGEN PHOSPHIOE ExPOSURE L1MIiS 
Exposule 10 h)'drogen phcsphlde mUSI nol exCf:f.-C me B tJDur T\':.:. ~' C 3 
ppm for applicators and workers during aopltC'::l!on Ap;JIICaIIOr, 15 C-:-'111 
ed as tile tll.e penGO coverlf1g the o;:>ellng of tn~ kSl C{)f"\la!~ef i';:.: ~r'"1l; 
Ille apPf'Jp ·ate dosage c! lumlgar.l anC Closr~~ u~ the 51';; .:; :it: 
fumlgaled Ii.I1 persons In me Ilealec site (Inc In ad;acer.llnCQ')1 c~o:::: .:!~e 

co .... ered ~y thiS ellposure slandard 

~fler application IS complelEd worker 0; a;);l!'Cc:::Y e~pOS.;re ('lUS' ~:. e~ 
ceed 03 ppm mal(lmUm (Cnce:1lf2liOn S'J:t". t~J05IJ'es rr;~~ ::c,,:r 
necause 01 leakage 1010 enclosed areas IrO'l" tun)lga!·ofl s!les c ·,'19 
reenlry or dl:flng transler 01 unaeraleC CO:n~OC·~·, 

2 APPLICAlIO~ OF FUMIGM~T 
DependIng uDon temperalure and h:;!1lICI:,' :(:'::' ra~'tls c:';:: ;;:0 <;15 
lelease hJdrogen pilospillce gas sio" .. l~ u;-·c·r, (.~'j;"Jre J.) mOI~.:,'_·~, .':;"T, 
the ai' ihlS release IS allen 510 .... · cnCU]!l l r, ~.!.''"":.; 2:;';;; 'l,::!GI5:~ c::::S:! 
lurmganl .n lr.e deSIred areas £:InC '~·e!) ~~c.:::e 1'"'.'; ~'e'11ls,=s : .. -JJ~ 
slgnlhcanl e.,posure 10 the gas It Ine 1!.Jr.l192!~" S fr;:l::rSU!E f1(Cf'fC3 ''''e 8 
hour TWA. oJ 0 3 ppm. approveo f('so·ra::ry o~G:ec!lon musl LIt ,',1:-'-' G"s 
c.oncentral!on measuremenls lor safely pufPC5':~ rnuSI Ol.! mace uS "; :cw 
le\'el deleclor lubes or ottler sUl1abie Ie .. : le .... e: r,e!ecIIOn equ1;)r:lf;-_· Ser:: 
the ·lnduSlual Hygle:1e Morillorrng SC~!lcn tlelc·,'J In'OI,",''';'':;- r,~ 
h)'drogen phosphide Iphosptllne PH,i delec~c.~ 1'J~fS may bt 0:'= ~eC 
!rem Resealch ProduCls Company 

IllS cllen pracllcal !o weal approved res;wa1o'\' proleclton !rO'n s·.::·: 1') 
h",sl) fhts IS partl[ul<HJy Hue when perlormlng wge Space IlJI11'~::·'on':. 
or wnen lumlgallOg bulk slored co .... mlodthes 11") 11?o! slo~aq<, ~)ll!·C':·::'s 

3 LEAKAGE FROM FUMIGATEO SITES 

<. 
Hydrogen phosphide IS highly moDlle and given enot.:gh lIme may 
penetrate seemingly gas lIght malerlals such as (onclete anc (I:"ldel 
biOtic: Theretore adJacenl. t'ocloseO 3feas lilo:.ely 10 be QCcu01ed s:·Ou'd 
be exammed to ensure that sIQ!1!ftcanlleakage h2S not occurred Sea'ing 
01 me fumigated Site and/or air Ilow 10 Ihe DCrlJ~'EC areas shOuJC' tie usee 
to re\Juce e\(pOSUr~ 

I 
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4 A(HAIIOt~ r.r~[) Hli~~IHY 
II !llP .1:L',\ I~ 1(. tit eniel\'u ,\111.'1 hlrlllq,\lIU'i 1111,u'..l f)·: ,H:I,'l.:;1 u: !d lilt" 

level u! t;',rJtOUCil 1,:IO')iJiliOC Q:S I~ U J ppm t' IJdo,". TIll' ,jlt;.1 ()I <'It'· 
mu~t Ill! fIlullllured 10 cn~llfC llu\lrlJer,lIron 01 (;<1', t~or:ll!lt! 1f!!.:Jted (0:1 1 

/11(J(h1r doc'::. 1101 I"wl! III nil' Cl'VeIO,ln1Cfli 01 Un,I(Ce;Jl,I!lle levels 0' .... 
h,'drugcn plH':Jpll.Of.' Ih 1101 ,llbw f(:cn1fy 1010 IrC'llrO "lIC.l:' IJY ,:11,' Pt·, 
sun helm£: lh,,> tUIlI" uf"I ... .., P1ulcCH:r. [IY an ,HmroveC !(,'.JPH,l\!]: '-

~ HAN!I! INti UfMllMHIJ Cor.H.WDl1ll~ 
T '(tn<,h~1 JIlII jll OLcssrng 01 .~ trcal!.'<l f..{)rnillOdII~ pI II)I !o lUlIljr1ete ;:('1 ,Ilion 

IS flCfllllss11)\t' 11Qwevel. wOIIo..CI<' must nol be e.[JlJsed to Ily{jrl)g~r; 
ptlOsplllde til c~Cf'S<, 01 1I1e Pc/nlilled c.-.pOSufC triMS 

6 INDUSIRIAL HYGIENE MONITORING 
ills recommendell ltIal hydrogen pt!Osphide exposure be documented In 

an operation log Of manual lor each site and operahon where exposure 
may occur The purpose of thiS momtormg IS 10 prevent excessive el(­
pOSiJre and to determme when and where respirator V protectIOn IS re­
qUired ThiS mOOllofing IS mandatory although once exposures have been 
adeQlJateiy characterized. subsequent momlonng IS not routinely reo 
qU1rcl1 However. spot checks should be made occasionally. especially It 
condilions Slgmhcanlly change or an unc)(pected garhC Odor IS detected 
Gas concentration measurements ShOl:!d be taken In lhe worker"s 
0leall1m9 lone. MOlillOrmg IS nol reqUIred cuWea!s 

7 ENGINEERING CONTROLS ANO WORK PRACTICES 
II IMla! mOnllormg shows that workers ale C1(poseo 10 concentrallons 1:1 

Ctcess aline permllled exposure limits then engmeerlng controls (SUCh 
ilS lorced illl venhliliionj ~nd/or appropriate work practices should be us­
ed vihcre POSS1b!e In an allempl to reduc£; exposure 10 below permitted 
I:mlts 

N. STORAG" AND DISPOSAL 
STORAGE 
FlaSkS SMu!d be slored In a dry well ventilated area awo)' !rom heal and 
uncer lock and key POSI as a pestiCide storage area 00 not contamlnale 
... :aler food or Iced bV storing pesltCloes In the same areas us~d to Slore 
these commodities Do nol store In bUIlcmgs where humans 01 dorr.estle 
.lnlmdls reSide Kee;> au: 01 reach 01 children ( 

Dc!,,;' T JOlf:1S ana Pellels are suopltcC gas IlgO! resealatlie alUm!nUrll 
hasl<s La nOI exoose me prV(luCI InSlce lIask') Ie ~lmospherle mOisture 
cny long'?! tnan .s necessafy Seal lightly De!ore rel1.J:!1mg opened l1aSkS 
to sICrage The s~elj I.:e 0: Det;.:· IS VIrtually unh":1l!ed ,I !he con lame S 
ate lightly sealeO 

~la51".'-. ShOulO no! De slC'eo a! SuO· zero lefn;iera!ures tJecause ttl;s \"illi 
Increase the POSS10lirty 01 an Ig01tlcn (!lash) vme:"! OJeneC 

2 OISPOSAL OF Ur'REACTED OR PARTIALLY REACTED T!. ETS OR 
PEllETS 
IFrom Sj)I~ls leat...mg flaSi(S or other SOurces) ur.reacled or partially 
realled Della' Pelle:s (I~ Della' T aDte's 2re cc:"Jlely hcurOOus Imoroper 
C.5;)O~al o! Ihest:' OJ·oeuels IS a 'o'lol2ol10fl I)! !~ce:al la· .... II t'f"1ese pr('CUrJ5. 
(jnnOl !.It cisposec o! ti orClnary u~C or acco'Clng I') Ine InSlruCIlor;,) 
lroill 10IIOw conlacl )'our slate peshclce or ef1V!fonmen:al control agency 
0' Ire hazardous .. ·.(isle reoresentalwe al lroe nearesl EPA regional ollIC€' 
lor gU1oar]ce 00 nOI conlalnln.ale waler by Ols;)osal 

Some local and slate was!e clsposal regula!lons may vary Iro:n The fi)J:ow· 
10g recommenOaMns D:s~osal procedures shcu!C be re'o'leweo wI!h aD 
prop"ate authontles 10 el1sure comphanC€ WI!tl local regula1tons 

FOR SPECIFIC INSTRUCTIONS SEt SPill A~D LEAK PROCEDURES 
ON PAGE 20 OF TH1S MANUAL 

3 DISPOSAL or PElLET OR TABLET DUST FOllOWING A SPACE FUMIGA· 
TlON 
a General 

" properly exposed Ihe reSidual dUSI remaining alter a fumlgaMn 
Wllh Oella" Will be a grayish white spent IlQnhazardouS waste al" : 
WIt I conlam only a ~fT1all amount 01 unreacled 3iumlnum phosphl 
However. reSidual duSI from ,"completely exposed pellets or table. 
{See ·EXPOSURE GUlOl on page 8 01 thiS manual) Will reQuite 
speCIal care Conllnement a! parJlalty spent reSidual dust. as 'n a 
closed con tamer Cor colleCMn an sloraqe 0: large Quantities 0111115 

'9 

( 

\ ., . .1.. (..'J '\ r~ 

Ow .. : 01,1) rt'Sull 1'1 .~ hit: ItMJlll ::-"Iu'l ,l"I'llJll:', u' ~lJ.(lJtl'Y'·' 
plh!,>pri!OI.·m,IY ~IC q'V!:11 on !I(wlltlt.' UTlf,·.!(kll ,llulTlltlLJrll phC-'>:lllldf:. 
.IiHl u.:nllllcllWl11 o! lilt: lj,l" I'~.ll· 1':\1111 If; ,;11.1',11 UIJLl ~)~ 11 C:.f~ Hi. 
!H lUiMINfD Willi ClIH,\IIHY ll1fd THIS Olt~l IS SPU~l 11 
MU!,l ilL IHLD lOll S[Vi IW DAYS lIlYUND 1111 HLOUIil") IX 
POSUH[ 11M! Plllon TO D'SI'O~A1 OH Till \'I( 1 M[1I1()[) (SH 
BIlOVl) 01 IIIACIIVMlotJ MIiSl III U~,LD If Till OUSI 
IHIAtfJ~ AfJY 01 ITS (;HllfJISH C{)[1)n Illl W(T M!THOU IS 
IlLCIJI.1MI NOL IJ 

D Dry Method 
In optn areas. smali arnounlS (uP 10~) U;Jsks) 01 reSidual dust may tlr 
d'sposeo ot on sHe by burlJI Of by Sr1cJdmg over the land sUflace 
away hom inhabited bUlI(hngs Up 10 3 flasks olthl~ reSidual Oust (4 
to 7 Ibs ) may be collected In a one gallon buckel for holOlng Of 
disposal larger amounts 01 reSidual dust may be coUecled in a 
porous cloth bag (burlap. cotton. etc) for hokllng and/Of transporta· 
lIOn to a SUitable disposal site 00 not put more than one half case (8 
lIasks 01 tablets or 10 flaSkS 01 pellets) 01 residual dust In each bag 
Always transport these bags In an open vehicle. 00 not pile bags. 
CAUTION: 00 not use thiS method for duslthat StlU retams some of ItS 
original greenish color. N~ver contme. dispOSe of or store reSidual 
dust in closed contamers such as dumpslers. drums or plastiC bags 

Spent reSidual dust lrom Della" may be (oUected and disposed 01 al 
a samtafY landfill. approved pes tiC Ice Iflclnerator or olher approved 
sites or by olher procedures apprbved by federal. state ano local 
authoflhes. .. 

00 nOI dIspose of dust In a tOilet 

C WeI Method 
Fill an appropoale Sized metal contalOcr 2/31'J1l wi!"! waler ror each 
gallon of water add 1/4 cup allow sudslng oelergenl or surfaClant 
Use no less than 10 gallons of water/detergent sotutlon tor each case 
of spent material. Slowly pour the dust mto the container as the water 
IS stirred. Wear appropnate respiratory proteCtion. 00 NOi COVER 
THE CONTAINER .A.T ANY TIME. ThiS musl be done outdoors or In 
Iront 01 an adequale tan that exhausts Immediately outSide 

Dispose of the water/dusl mlxtur..; (sIUfry) (With or wlthOui 
pre:lmlr,ary pouring out of excess water) In a samtary landfill or o!her 
suitable burtal site approved by loea: auth;J1111eS Where permlsSltlle 
Ihe slurry may be poured oul on the ground II Ii IS held 36 r,ours I! 
may be poured into a storm sewer 

~ DISPOSAL OF EMPTY FLASKS 
a Method One· Tflple rinse flasks and stoppers With water Then oHer 

lor recycling at reconditioning or puncture and dispose of them in a 
sanitary t.1ndMI or other approved SIte or by other procedures appro\'· 
ed by state and local aulhorltte:; Dispose 01 flnsate In a saOltary land 
"" or by o!her d~provPC1 procedures Small QuantitieS c(!n be PClured 
out on !he g~O\..nd 

b Method Two Remove lids and place empty flaSkS O;Jtdoors or If) 
structuf€ being fumll;jaled until reSidue In flaSkS IS reacted Puncture 
and d.spose 01 tt:em In a santtary landfill or o:her approved site o~ by 
other procedures approved by state and local authonties 

O. SPILL AND LEAK PROCEDURES 

( 

) GENERAL 
A Spit!. other than IOc:den!al to apphca!lon or normal handling. or punc­
tured flasks can produce high levels of gas. and therefore. attending per· 
sonnel must wear a SCBA or its equivalent <Nhen the concentrallon of 
hydrogen phosphide gas is unknown. It ftle concentration is '<.nown. 
other NIOSH/MSHA approved respiratory protection can t:-e worn Wear 
dry colton or other gloves when handling spilled material. 

2 DAMAGE TO FIBERBOARD CASE 
CheCk aluminum Uasks If they ar~ damaged handle as desCftbed on 
page 21 II they are undamaged return them to cardboard cartons or 
other SUitable paCkagIng whIch complies With DOT regulations 
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3 l[AKH~G II ASK !'HOCi 1)1II{l~) 
II ahJIIlHlwn 11,1':>1<.':. I"We: IJccn punctured or dJnl.lged C.1USIflIj a ICJ~. It:e 
product may be unmcdr.11ely L.;sed. the (Ont2l1lcr may be ICIT,polarity 
rellJHcd with ,1lUfIllflumlJpc 01 Ille O~h,l· fl13~ t.\! :1.1n:;.ICflcd lio'n Ifle 
damJgcrj 1f,15k tu a sound lIlel,lt con1.!lnCf whlth snoul{~ ttC' scaled arr' ~ 
prollcrly I.lbeled ,l~ alUflliI1If1l pt::J~:JtI,C1e if.lnSjJOfl IIle d,lmaged (( .. 
IJlner." !O Jrr dlCo1 ·,urlcilJlc!ill pc'>trU(k storage: lor lI1')p(-(.1I0n f urlf1N It, . 

stru(.llvlS .}Il(l rt'Lol1llncndJ!loll~ m,IY be otllc:lned II f(:QUIICd, tr{J1ll 
ReSe.lfc!1 PrOduCIS CO:!Jpany 

Handle empty dJflMged (ont<tlnc's as desc:rtlcC under ··Ol~;POSM Of 
lMPIY IlASKS" auovc 

4 SPilL PROCEDURE~ 
00 not flush spillage down dram with water. 00 NOT use water at anylm'le 
10 clean up a sptll Water In contact with unreacted tablets or pellets Will 
rapidly accelerate the production of hydrogen phosphide gas and could 
cause spontaneous Ignition 01 the gas. II the Spill is only a lew minutes 
otd and IS not contammated by other matenals, collect the spillage and 
place it back into the oliglOal flask or olher sound metal container and 
tighten the cap. II poss'ble, use immediately. CAUTION: AN IGNlTtON 
MAY OCCUR WHEN THESE CONTAINERS ARE REOPENED. 

It lhe spilled malenal IS contammated or has begun to VISibly decompose, 
gather Ii up aM place it mto open top, perforated gallon Clns and process 
It immed1ately 

00 not add more than about one flask (2 to 3 Ibs,) of SPIlled material 10 
the Ducket II on· site deactivatIOn IS not feaSible. these open containers 
shuuld be trar.sporled In open vehicles 10 a SUitable area away from oc· 
cupied bUlidlOgs. Wet or dry deactlvalton may then be tamed cut as 
described In lile sectIOn Immedla:et{ below 

5, DEACTIVATION AND DISPOSAL Of UNREACTEO OR PARTIALLY 
REACTED TABLETS OR PELLETS 
a Wet Method 

Transpon matertal by hand or In open vehlCle5 to open au awc.y frat' 
occupied structures FlIt a drum 2/3 full With water. 

Add 1/4 cup 01 low sudsrng detergent or surfactant to each gailon 01 
water. Each flaSk 01 tablets or pellets should be fllllled with no les5 
than 1 gallon of water/detergent soluMn. Slowly pourthe matenallO· 
to the water as If IS stirred. Stir occasionally thereafter fOf alleasl 36 
hours Wear iippropriate respiratory protection. 00 NOT COVER THE 
CONTAINER. If THE CONTAINER IS COVERED THE HYDROGEN 
PHOSPHIOE BEING GENERATED Will 6E CONfiNED AND Will 
DECOMPOSE EXPLOSIVELY The wet metnod 01 deactivation IS the 
method 01 chOice for quantities 10 excess 01 5 flasks (10 10 15 
pounds) It is safe to dispose 01 !h!S slurry. 

Olspose 01 the reSliltmg deactivated slurry. With or Without 
preliminary pouflng out 01 excess water. at a landfill or Other sULtab!e 
bUrial site approved by local authorl!leS Wl1ere pemilsstble tf'lIS 
slurry may be poured lOla a storm se .... e~ or out onto the ground 

b Dry Me~ 
As an alternatli/e to the wet mett-ad. when permiSSible small amounts 
(UP to 5 'iaSkS) 01 partially reacted or un reacted material may be 
SpreJd QlJt in an open. secure 3rea away from occupied buildmgs to 
be deactivated by atmospheriC mOlsturf!. 

NOTE: Never place pellets. tablets. the1r dust or the dust/water 
Slurry in a confmed container such as a closed drum or ptaStlC bags 
Any hydrogen phosphide generated will be conlmed and may decom· 
pose explOSively 
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