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MAR 161987 
t;nder th(> Fe,jernl Insectirirle . 
• ~tJn~ciril" and Rodl'nticidt.· Act 
~'~ affilVldt..-d, for the Jle~(i,:jflc 
registered under EPA R.g, No. D£'rIAPH08 PELLET LABEL -- FRONT PANEL 

"")...S::'ff-Go 7 

RESTFUC'I ED USE PESTICIDE 
DUE TO ACUn:: INHALATION TOXICITY OF HIGH1_Y 

TOXl!' HYDROGEN PHOSPHlDE (PHOSPHINE, PH3) GAS 

F01- l"<etail sale to and Ul"e only by cer'tified applicator's fOl-
-th os:.~-? uses covered by -the app L i ca t or t s ceY 1: j f i Cd t ion or Pf.:YSO ns 
trRined in accordance with the attached pl'oduct manu~l w~rkinq 
u ntlt~\~ t'he d i rec -t supel~V i s ion a T1<.1 in the phys i ca L presence of the 
certified applicator. PhYSical presellce means on site or on 1:he 
pl-emj."",!,;. Read and follow 'the label and the Re!5e<'1n:h Pr'oducts 
Company produ.-.:t manual which contains c:omplE-~te instl~uction~) fOl~ 
the safe use of this peaiicide. 

Detiaphos(R) PELLETS 

A f\l.mi",<1nt fOl- 'I'he contl-o 1 of most stol"l"d Pl'oduct j m,,,'cts and 
their pre-adult stages. 

Active :r.ncJr·edif'~nt: Magnesium F'hosl:,hide ••••••• ;.~4" 
Ine,-t Xng,-ed ieni:st .' •••••• ( ••••••••. ~ ••••••••••• 66X 
·rOTAL •••••••••••••••••••••••••••••••••••••••• 100X 

KEEP OUT OF REACH OF CHILI1REN 

J"1~ECAucrON AL U8UAfU1H S i u$ted no lEl'''' I ng ["S, no Use este 
producto hasta ,ue la eti,~et<1 se le haya sido explicado 
amI·') l i amente. 

STATEMENT OF PRAGT:r.CAl. THEATMENT • • • •• •••• 
Symptoms of overexposure to hydrogen ptlosptlide are headaclle •• 
dlzzine~;s, nausea, dlfficul,i bne.:dhln~Jt vomitinq and dlal"l-hea. 
In all c~ses of overexposure get medical attention immediately. 
Ta~le victim to the dOc:tOl- 01- ~!fnel"9'H1CY tl-eatment fac:i lit)' • ••• : •• .. . 
If (:lAB Ol~ DUB'!' FROM F'ELl_ETB rIO INHALED I Gr~t e;~pol"ed pel-'50n -t·o .. . 
'fY'es;h ail-, Kel~p W,l,-m Clnd mi;1I~(~ 'S>u,"e pt.\·\~son Cfln bl-f~(J·the f"·ee~yl •• ' 
If bl-e.lthlnq has stopped, give .:n'tiflciaL l-(,~splr'atioTl by .... 
mouth-·to-mou-th OlY other· mf~arl$ of '-t-",StH:1citdtion. [10 not f:live '.: 
Anyt~ln9 by mouth to an unconscious person. 
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IF THE PEL.LETS m~ THEIR DUST ARE SWAL.LOWED: ill"ink 0'" adrninis1e," 
one 01- two glas45es of wa'tel" and Induce vom i t i n9 by touch i nq bach 
of th,"o .. t ~Jith finge,", or if avaiLabLe, adrninistel" SYI"UP of 
ipecac. Do not give anything by rnouth if victim is unconscious 
0'" not aLert. 

If' P[, L1.-'~TS OR '1 HEIR DUST GET ON SKIN OR CI .. OTHING: SI" ush 0'" 

<.!hake rna tel" i .. L off c L 0 thes and sh Des in WE! L L vent i Lated area. 
Al.lo',) cLothes to ap.r .. te in a v'ent i Lated a,"ea PI" io," to 
laundering. Do not Leave contarnin .. tad cLothing in occupied 
and/or confined areas such as dutomobi LeSt vans, motel rooms. 
hDmes, etc. Wash contaminated skin thoroughLy with soap and 
water' • 

IF ))U81' I'"F:()M THE PELLETS GETS IN EYES: FLush with pLenty of 
water. ,Get m~dicaL attention. 

Sae side panels for additio~al precabtionary staternents. 

M .. nufactu.l"ed by: [let ia F,"eybel"g, GI~BH 
P. O. Box 10 

Dist\"ibuted by: 

694"1 L.audenbach 
F .R. of Ge· .. ·many 

Research Products Compdny 
IIiv. o-t" M,:Shd'~t~St Inc. 
1". O. Box 1460 
SaLina, KS 67402-14(,,0 

EPA Estab L i shment No. 33982WG01 
CPA I~eg is t\"· at ion No. 2548-67 

Nf.t Contents: 
Ne·t Wei9ht: 

LEFT PANEL. 

HAZAFms TO HUMANS AND DmlESTIC ANIMALS 

Kf:EP UUT OF REACH OF CHIL.DREN 
DANGER/F'Ol SON 

• • • •• •••• 
• 

~lfl'Jnesi\lm phosphide In peLlets 01" thell" dll<;t can be fataL it· 
s·J.'.atLo ...... led. 1:10 not get in eyr~'5.~t in nose,. on shin 01- on clothing. 
[10 not el~tt dl~IT,k 01- smol-~e l.IJhiL(~ hesndling m£lgn~sium phosphit:I:~:·. 
fuml'J<'Ints. When the conta i nel" hr. opened !let iaphos(R) F'r!l Lets, • 
,<'llL be91n to ,"el.e".e hydl"ogeY, pho,;phlde (phosphine) "Ihich I.s.,n 
extremeLy toxic gas. Contact with water, acids and some oth~t,' 
!. i 'l.lI 1 til.; wi L L aCCt~ Lel"ate th i <:- r·f""H:,·t ~o_nf{" !fJ,If. a ~9 I" l'~'" odo,- Is... • 

r: f~-' :.tU ~e.'d t J~f~fEH- v" f.:Je(:"l' I 0 T\ 0 n 'En .. :p 11M ,- 0% lal~ U' + Iii '1 f~e ' . I ~ . t X""'<U.lro .9"~( ~'_."'~ 0 • , 

".r«l:'tla!llV, ~~,t~'t.'t<.l~PIIS'""e 'fev' i~ppn)PI"1 ate mo,'-i tOI"ln9 --

..... I. 
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rrocedures. Pure hydrogen phosphide gas is odorlessJ tl,e odor 
is due to a contaminant. Since an odor may not be detected 
under c~rt~ln circumstanCe5t the absmnce of a garlic odor does 
not mean that hydrogen phosphide yas is absent. Obs~rve proper 
~ppLication, aeration, reen1ry an(i disposal pr~cedures specified 
elsewhere in the labeling to prevent overexposure. 

FREC1UEN r f:XPOSURE TO L.OW CONCENTRATIONS AIiUVI:: F'EF<MISSIBLE L.EVEL.S 
IWEH A PERIOn OF [JAYS OR WF.:~KS HAY CAUSI::: POISONING. 

NOTE TO PHYSICIAN 

Ma9n~sium phosphide in pellets or their dust react. with 
moi~ture from the air, water, acid~, and many other li,uids to 
release hydrogen phosphide (phosphine) gas. Mild exposure by 
inhal.ation c:auses malaise (indefinite f~'eling of sic:kness), 
~-jn9ing q."t ee'I)-St fai'igue, nausea and Pl"E?$~.u\'"e in chest which are 
l-el.iever:l by 1-emoval to f,-esh ail-. ModEn-ate poisoning c:auses 
wehknesst vomiiinq, epigastric pain (pain .iust above the 
.tomac:h), c:hest pain, diarrhea and dyspnea (difficulty in 
br'eathing). Syml!)toms of severe poisoniny milY occur within a few 
hours or up to several days, reslILtinq in pulmonary edema (fluid 
in L'J.n9~) and may Lead -to di2xiness,. cyanosis (blue 01- purple 
skin COlOI-), unconsciousness "nd death. 

In suffic:ient ,uantity, hydroYen phosphide affects the liver, 
kidneys, Lungs, nervous SYS1edl and circulatory systefilt 
):nhalation c:an c:ause lung edem,j (fl.uid in lungs) and hypen.mia 
(excess of blood in a body part), small perivascular brain 
h~morrhaqes and brain edema (fluid in brain). Inqestion c:an 
r:AU5f~ Lung and b,-a i n symptomsl bu1. d~1lmi\g.e to the viscel-a (body 
t::tvity ol"qans) is mOI-e common. Hydl·o(.Jen phosphide poisoninq may 
l-esult in 0.) pulmonal-y ed€~ma, (2) live,y· r.levated s" .. rum GOT, 1..1)1-1 
;\nd i! lka I. i ne phosphatase, I-educed Pl-othr·omb i n. hemon-hage and 
jaundir.e (yellow skin color) and (3) f,idney hem<'.ltur·ia (blood in 
u,-ine) and atlUl-ia (abnol-mal 01- I.ad, of lll-ination). Pathology is 
characteristic of hypoxia (oxygen deficiency in body tissue). 
Tl·eatment is symptcmatlco 

RIGHT PANEL. 

DIRECnONfJ FOR USE 

It is a viol.i!tion of fedel'aL law to U-5e this pl-oduct in a 
manner inconsistent ~ith its labeling. 

• • • •• •• •• 
• 

• ••• • •• • • • 
'·h'.'l bool·:lets "AppLication Py·oc.:edur<!!; for· Detiaphos(R) Pellet!>. • 
and Deti.~pho~>(R) Tabl.ets" ,)nd "Ins1:nlc·Hons fOI- Inh'annit 
i:·umiga.J:ion of Ship Holds with DetiClPiHJS(R) Pellt,ts and Table~'"" 
a1-e a pa1-t of I.abeling. Refel- to th.,m fOl- aF,plication 
rrocedures and other information nece&sary to ~roperLy u~e 

I J •••• . .. 
• • 
••••• J . 
"1' • 
I •••• 

~ .. , .. . 



)"1750 
HEll)O 
')7900 
)"?~'>':jO 
~\~J(\(l(l 

·)Ot.'~.;() 

')~11 (l(l 

,}B1.5') 
:'8200 
,)8:~C::;C) 

:ltl"Y)O 
"K~',~50 

)H4fJ(l 
~845() 

'){~700~) 

·)t~5e.;l' 

")tV -') 

~)~l~ -' 

1870fJ 
-)H?50 
~u.3~~('u) 

')H!~'':;O 

!)B900 
')fJ950 
J~~()()O 

~9()5t' 

~)9100 

()~)1-:;O 

O~,~~~O{) 

ry'i'~~j~) 

()9:-I,OO 
~_,o~~~';t' 

"'(;'4~~(' 

-,( 3') 
(\( ... ·':':;00 
r)9550 
096(\0 
()O(~,,:";() 

~\~~'?(\O 

O~:'750 

()?BO~' 

098::;<) 
(""9()() 

1 . ..'9950 
:i. (\()Of) 

:tr)')~!O 

",('1.(\(\ 

1.'.':1.50 
10:>.('" 
1t:~50 

l, ,-',<00 
~.O:!~O 

" ()4(1f) 

Detiaphos(R) PeLLets. 

n-IH3 PHODUCT IS ACCOMPANIEi.l BY THE LABELING L tSTED ABUVE. READ 
f4ND UNJ:tl::RSTAND TI,:E ENTIRE LABELING. ALL p,-,rns OF THE LABELING 
AI~E r::,lllJALLY IMPORTANT FOR SAFE AND li.FFF.:CTIVE USE OF TI'IIS 
F'f~Ol1UCT • CALL R~:SEARCH PRODUCTS COMPANY OR EPA IF YOU HAVE ANY 
QUESTIONS OR DO NOT UNDERSTAND ANY FART OF THIS LABELING. 

STOf<AGE AND DISPOSAL 

STORAGE 

Flasks shouLd be stored in a dry, weLL venti Laied area, away 
f,"om h.,at and unde," Loc:I" and key. Post as a pest ie ide st","aqe 
~re~~ Dq not contaminate water, food or feed by storing 
[,)esticides in the same al-eas used to sto .. -e these commodities. 

Do not store in buiLdings where humans or domestic animaLs 
,".-siel ... Ref'e," to the bookLet "Applic:ation P,"ocedu,".s fo," 
Deti3I'hos(R) PeLlets and Detiaphos(R) TabLets" fo," additionaL 
storage instructions. 

m,f:lPU!,AL m' lINI~EACTED OR PARTIALLY REACTED PELLETS (From sp i L LS t 

Le~k i Tlg f las~(s 01- othel- SOU1-C\~S) 

Um""'3c:ted 01" p,""tiaLLy ,"eacted ro .. tiaphoc;(fO PeLl.ets 'H'e acutely 
hezardous. Improper disposal of tllis prOdtlct is a vioLation of 
1'ede,"a L Law. 

If this I',"oduct cannot be disPosf..d of by o,"dinar'y use 0'" 

ec:cording to labeLing instructions, contact your state pesticIde 
~r environmental control agency or the hdzardous waste 
repr~senia·tive at the nearest EPA Y'egion~L office for guidance. 
Do not contaminate water by disposal. 

'~~eA.-:·b::~r:I pe I. I.f~ts in-e no t haZ2Il-d 0 us. Fo,· camp Le1:e d i sp O!'iB l, sp i II 
"nel !.p.M: I'rof,,-.cIUl"PS ,"ef'er to th€! bookl.et "AppLication Pr'oc:edul"es 
1'0'" l)etiapho~;(R) Pellets and Detiaphos(fO Tablets". 

DISPOSAL UF EMPTY FLASI,S 
• • • •• •••• 

• 
Mf.:THtm ONE: Tr i p Le rinse f Lasl~~; "nd st oppe,"s with wil'!e,". Thl?n 
offer t'Ol- l-er.:""~:.iiig 01- ,Reconditioningt 01- PUllc'bll-e dlld ciispose 
~f them ill a s~nl1:ay'Y Landfill or' othE"- appl-ov(~d site OT' by.··:·. 

•• • oth~r procedures approved by stat. and locaL authorities. • 
Dit;pos<? of rinsate In a sanita,"y L",ndfiLL 0'" by other' approve<j" 
pl-oceduY'es. ',. I,' 

I" , 
~lETI-IOro TWO; Rmmove I. ids and p L.ltce empty f I.ashs outdoor',; 0'" in',: 
structure being fumigated until r •• idue in fLasks is reacted • 

• 

I ••• I. , " , , 
I , 1 • I • , 
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Putll,tUl-e .. nd dispose of them in Cl sanitary landfill 0'- othe,­
apP,-ovl?d site 0'- by other p,-ocedu,-es app,-oved by state and local 
clUtho,- i ties. 

GENERAL 

Consult federal. state and Local disposal authorities for 
.approved p\~OCedUl~es othc\- than those q iven c.lbove. I",pp,-oved 
P'- oced u,-es va,-y tor d i ffe,-ent types of ",ene,-a t o,-s. 

·Xlf ! n doubt conce,-ni n<;l whethe,- the dust is reacted anci/o,­
concerning proper disposal techniques contact Research Pruducts 
(!ompany. 
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I,ES·IIUCTED USE PFI':nCItIE 

o , to_ 
__ " __ .......... _~...".r· 

ACCEPTED 
with COMMEXTS 

In EI'A L<:tter Dated: 

MAR 161987 
\fl1'tt'r tht' Fl·dt.'rnl Illst'Ct1t'ida, 
t·un~.-i..:itlc, ill~li Rooer.litidl' At'" 
~:-: ;l!1~l'"wh.u, ror th'? J>CSticide 
rt·)..,.ris\{'rcd under EPA Reg. Ne. 
'2_Sy;~" 7 

flUE TO ACUTE INH"LATHl!~ TDXICITY OF HIGHl. Y 
HrXl~: HYDHOGEN PI·IO:-3PI·jUIE (PW)SPHIHE. F'H3) GAS 

~or retAi ~ sale to 3nd u~c ol\Lv b~ c~rtified applicators for 
-1:h~s_~ ~I.S~:·S covE·red by -I.-he ;1f.,plic.;.t("l,~tc::: c~el~i:iflcdtil)n or 
r·e·I~t=u_n~-:: tY'.ained in ..)t:r.:(»~daii'::(;· with ~h%e:f.taEh,*,(;) p,-oduL.t 
m~n~t~l wQrking under the dir~~i: supervision dIld il\ ttle 
~hy~ical preqence of the certified APplicato,-. Physical 
~r~~~nc~ ffiPans on site or on the premi~es. Read and follow 
":I\l~ !:?tb{;~1. ::lnd -the 1'~e!'5ca!'ch t"j-ot.!uctt:; e()lI1p~'~W:f Pl-oduGt manual. 
I'Jhi'-:'h c.ont;:.il'IS c:{)mt~t(?tc-:, illst'·Uc-:.ions fo\~ 1:hf;~ safe use of 
-1:1"1 i s pc::~~;t i c ide .. 

". 

AI-'PLX GrYJ 1 (IN F·Hnl :r:UUf':E~] 
FOP 

D(:1t i aph o~ .. ;( H) 

PELLETS 

I'lND 

Deti<.lph"",(H) 

TI'lBl..ETS 

HYDRUGEN PHOEWHIflE n.JtlIGANT!'l 
F()[~ 

USE AG(\lt~~n LISTEI) INSG:CTS 
WHICH H!FEST LISH~D r;:A~J ,"tm,ICULTURAL 

COMMOl.ll TXEB. ANIMAL FEED!:;. V'RC'CEBSED FUODS. 
NONFOOD PkCJDUCTB N~I) ~nOI~~~D TDBf,CCIJ 

Resear·ch f-'r'odllc"tS Compc:1ny 
Div. of McSh~r0~, Inc. 

P of 0 of B 1'\ '!{ 1 4t!>O 
~)~':ll. i na, K(~ n!::,":l'~ ()~t40:~'-'1460 

I::.p(~ Est"f) I. i ",htnmlt No. 3:w(J:~~mo I 
EPA l~egj$trati(Jt~ No. 2~48'-67 

EPA H,o<j i "·tr ,1 t i "n Nil. ;:>!':;4n··-61~ 
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r. rNTROllUCTIOI~ 

A. HISTORY 
The hi~tury of Deti~(R) metal phosphide pesticides is long, 
dating back to the mld-l930's. In 1970 DetiaCR) G~. EX-B 
'.""'. intl-od'.lced into the> United States. tle:t'!"'lIph"D!i'(~h-:1l:r., 
!is?"'? I!c-"Tit 'rY!"trlJl!;l'Inn'ti"iil:lli~d~r.;;·fo-Ytti e"'''U':"S-;A'~,~·,£ ony. 'i~4 
/jj.~",U""".i;um:l'1'H"O'~·F'lr.rde~~S5""'.tn·~l'!t·:rVe-'rnt;lr"ed'i'O~nt}~ The 
mllnufacture,-, [letia F,-cybe,"g GMt<H. We",t Ge·fmeny was the 
early pionee,- in thc devcrlopm",nt .,1' hyd,-ogen phosphide "s a 
f·urn i 9ant gas. 

B. PRODUCT DESCRIPTION 
Both DetiaphosCR) Pellets and Deti,lphos(R) Tablets a,-e a 
miy.ture of magnesium phosphid" (34)( hy weight), ammonium 
c,ll-b~mate and iI";tI:la'r:.>;;tnel~i!IIwh ic:h ",-e pn,ssed into tab let 
and/or pellet fo,"m. The nea,"I.y sphel-ical pellets an" about 
.~/8" in diamete,- and weigh 0.6 gn:lIlls each. The tablets "r·e 
e i thel- disc shaped (4/S" in diameter and 1/5" th i c:k) 0\­

srhe\~ical in shape (5/8 11 in di.a!lH=~tenM) and weigh 3.0 9t"ctmS 
each. A pellet wi 1.1. p,-oduce <lbout ~'9rarn. hyd."oger. 
phosph i de. the tab lt1t ubout t!I:>.5'4<J,"arn. Both ,.·eact with 
atmosphe,- i c mo i stu,-c to PI-oduC:FJ hyJrugen phosph i de (PH3) in 
the following way: 

Mg3F'2 + 6 H20 3Mq(OH)2 + 2F'H3 

1·larm. humid a h- accel.e,-ates the '-"'Clct i on wh i le coo I., d,-y a i,­
has the opposite effect. 

~
Ptia F"·f!ybel-g also rn.lnutactu,-,os aluminum phosphide basf!d 

I 1 11m i 'JA nts Nh i c:h '''e L(D,')se hydr' ogt!-'Yl ph oC::iph ide ina s i m i lat­
!:tnney. MtJ9nesium phosphjd~ i5 much tno)-e ,"eac·tive than 

~
a I nrni num ph~sph ide and unde,- ~:;imi lc'ir tf.~ntPf~r·atu.,-e ("')nd 
;umidity conditions during exposure will liberate htdrogen 

thnsPhide mo,-e rapidly than wi I.l aluminum phoMphide. 

Detiaphos(R) Pellets and Tablets also contain ammonium 
<:"H·t.amate Which libe,-aie,,· amlllonia and carbon dioxide as 
follo_' 

NH2 COONH4 2NH3 + C02 

These gases are essent i a ll:-· no nf lammab l~~ and ac t as i ne,- t i n<.l 
aq<;!nts to ,·educe fi,-e h"zanls. The .lmmoniu gas also se,·ves 
as a warning agent. 

Spent Datiaphos(R) is a gray-whit. powder composed almost 
entil"e1.}, of magnesium hydl"OKicie and otho," app,"ovf~d ine,-t 
lng,-~dl.nts. If properly expoBf!d, the spent Uetiaphos(R) 
~,i l [ no,"o,a l1.y cont" i 11 on ll' a t';!Il" 1.1. amount of uln-eacted 
md9ne~ium ~hogphide and m~y be di~pos~d of without hazard. 
I:t is IUt!. t:01\sidered a haZi,,-d()u~:i wc'!ls'l.e. However', t'he pln"lii;ll.l.y 
spel~ residue f,-om incompletel.y exposed Detiaphos(R) -
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requires special care. Precautions and instructions for 
-':uTth~l~ dr-activation and di'SPo~:l-al will be given later in 
t his m,l nua l • 

C. Pf\(][rUCT PACKAGING 
The tablets are packaged 500 to a flask. The pellets arQ 
packaged 1660 to a fla~k. 

The alum i num f'las~'s in wh i cll they a'-e pad,aged 'H-e 
~-ese..:\l..able dnd seamles~H Th~i\- t:)hE-~lf life is almos1.· 
unli~ited as long as th~ packagin~ ~emains well sealed and 
i nt<'lc t. Once opened, the f las~,s may be t i gh t ly ,-esea I.ed and 
stored fo future use. 

\:I, WHAT IS HYDROGEN PHOSF'HIrIE? 
l'lyd'-,ogen phosph ide, mol"C' comnlOn I.y refen-ed to as pho,;;ph i ne, 
is a colo't-I.ess gas ~"Jhich is 'i'oxic to insec.1s t humanst and 
other forms of animal life. It is very mobile with a high 
vapor rreSSUl-e. Thus the pen<.-t,-at i n~l CM'",b i l i ty of hyd,-o'3en 
phosphide is great. The coniliination of high moLecular 
activitYf vapor pressure d)ld toxicity at Low dosages 
accounts for its wide acceptance as d fumiqant. 

E. SAFETY RECOMMENDATIONS 
l.. 

-, ,-. 
:.~ . 
4. 

" .. ... ' 4-

c~. 

7. 

B. 

9. 
1.0. 

11. 

j~"? • 

Carefully read the labelin9 and follow instructions 
exp l ic i tty. 
Never work alone when applying fumigdTlt 1'rom witt_in the 
storage ~tructure. 
Nc~ve't- allow unins"t't~uc.1.'c~d Pf-')1-S0nt::; to hc°:lndLe Deti<.'lphos(R). 
Approved respiratory protection must be avai lable 
for "the fumigation of struc1ur'cs from wi1t'tin. 
Wear dry gloves made of cotton or other material when 
contact with tablets, pal.lets or their d~st is likely. 
It is t=''t-afe't-abLe to open f~uni('~ant c:ontcline't-cs ill open di\­

or near a fan that exhausts ou1sid~ immediately. Never 
open in a flamm~ble at,"osphere. 
Do not allow DetiaphoaCR) to contact li~uid water or to 
pi le up. 
Dispose of empty containers and spent reaidual dust in a 
proper manner consistent with the label instructions. 
Post "DANGER" Signs on fluni~ated cn-t.-:;oa!:). 
Notify appropriate company employe •• , and provide 
relevant safety inform~tion to local. officials annualLY 
for U$e in the event of an emergency. 
Hydrogen phosphide fumigants are D2± to be used fDr V.cl,um 
f'um i gat ions. 
E~posure to hydrogen phosphide must nat exceed the 
a hour TWA of 0.3 ppm during application or a maximum 
concentration of 0.3 ppm after application is completed. 
'fhls includ~s reentry into a structure. 

13. Fumiqated finished foods and fe~ds mt'st be aerated 
48 h 0 '~,-s e.r.l.ll.r._:t..o._.Jl.ff.~l~J..o£L;t .. O .... J.lH"_~mL!;Q.lliiilll1ll;n:. 

1.4. ·~.l-ansfe,- of a tl"l~",tl~d cO'M,or.iity to anath",,- site without -
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complete aeration (down tQ 0.3 ppm maximum) is 
permissible provided the new site is placarded. 
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15. A~rate contaminated clothing in well venti lated area 
prior to washing. 

l6. Keep containel-s tightly closed except Wh'H' removing 
Pl-oduct. 

17. Do not reuse maqnesiua~ phosphide containers for an~ 
PUl-pose other than ,-eCyr.:l.i'19 01~ l-ecunditioning. 

10. OSHA recommends thai the ~xp05ur~ screening of 
emp loyees be co nd uc t~d t 0 dc~t€K t i mPd i '-Qd p u lmo nar-y 
funct ion. OSHA recom1l1~ndt.l tbc.t anY employees dp.veLopin(.~ 
the ahove condition be referred for medical attention. 

II. PRECAUTJ.ON"F~Y STATEMENTS 

{-;. I-IAZARtof:l Tll HUMANS AND DlJMESTJ:C ANUIALS 
Keep Out of Reach of Chi ldren 
DANGER-POISON 

Magnesium phosphide in peLLetst tablets or their dust can be 
1atctl if ~waLlowed. rfO not gt;. .... t in eyes, in nose, on s~:in or 
on cl.othinq. (10 not eat, dl-illl-: 0'- r;mof,e whi le handliTlg 
tnA,]nesium phosphide fumigt'3nts. When i-he containO:l- is opened 
Deti"phos(R) Tablets 01- F'(~ll'~ts wi 1.1. begin to l-eLease 
hyd;-ogen phosph ide (phosph i 11<1) wh ieh is .111 extl-eonely tox ic. 
'H'S, Contact with ~Jatel-, clcids "nti so,oe oth"'l- li·1.uids wi II 
ac:r.elp.,-ate th is l-eact~I;{ ... _<.)!:A ~r ljc o<l?.r if. detected, 
l-E~t·e\· to sect i on on "a st,'" , r'w~¥ ~~';:'{'1 ~~ -Y/~ tf'Y4(j"J~_ 
2ppLie,+or/wQrkpr RXpeSHr€' fQr appropriat~ monitoring 
pr~~edures. Pure hydrogeT' phoBphide gas is odorlessJ the 
odor is due to a contaminant. Since all odor nlay not be 
deter.1:ed unde\- Cer"1"ll inc i '-Cllmstc:.nces, the absenc:e of a 
garlic odor does not mean thAt hydr'ogeY\ phospllide gas is 
:.bsent (- Uhse,-ve pI'ope,' app l ic.c~t i on, aC:~l"g-t: ion, l'een1.',"Y anti 
disposal pl-ocedures 9pecifit~d el_sp.wh'~l-e in the Lab!?Ling tu 
prevent overexposure. 

FI~EUUENr Elt.F'OSURE TO G()~;CENTHI'ITHINt:; ABOVE PERMISHIBL.E L.EVJ:7LS 
nVEI~ A_ I"I::RIO)) OF nAY!:> OR I,IEEKS ~IAY GAUSE POISOIUNG. 

BTAl EMF-NT OF PRAc-r 1(;I'IL TREATMHlT 
Symp toms of OVF.lI-eXP O~HH-e to hydr- ()<jr~n ph o,;ph i ele a, e head"c:h." 
di77.iness, n,lusea, dift-icult bn"<'Ithin(l, vomitin'] and 
~ i a,-,-t,ea. In ~ l L car..;es oJ o' .. l'e\·(~)(P09llr'f~ 9f~-t nl~d i ca t 
attention immediately, Take victim to a doctor or emergency 
treatment faci I.lty. 

1. • rt ___ !l.iis._l!_r: __ AllS.1 __ f_r:_llm ___ tab..I.~:tlO ___ llr:_ r~~.I._l!:l:tlL.L:;; __ :.i.llh d.lli:!1 : Ge t 
e~posed person to frestl air. Ke~f) ~3rm dTld ma~(e sure 
person can breathe freely. If breathing has stopped, 

-,<Jive al-tifleial n~$pil-ation 1.>." onolllh--to-mouth 01- othc,,--

\'-'\ \,\ 
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means of '-esuscit"tion. Do not givE! anything by mouth 
to an \1'f1.c.0 nsc: i Oll'5 pe\""SOlh 

2. If_1b.~_e.el.la!~..t._j.ab . .lei.~L . .Q!:._lbe.il:._Liu~1_ . .a.r.:e_~~~l.l..L.Q~~d.: 
n,-ink 0'1- adhtinistcy one 0"" t1.IoIO gla5!Ses of "",ate,·· and il1duc:e 
vomiting by touching bac~ of throat with finger, or if 
available, administer syrup of ipecaC'. [10 not give 
anything by mouth if victim is unc:oy,scious 0'- not alert. 

:.~ • 1,f._~elle.t:;> __ 1 .. b.le1~_1l.r:_itlell:_r.tll:i01_gel~ __ ll.JL~UlD_.Q.r: 
~l11illlD!l: Ikush 0'- ~>h<,I·m mate)- i a l off c lo'lhes and "hoes in 
well venti lated nrea. Allow clothes to a~rate in a ventilated 
area prior to laundering. Do not leave contaminated 
clothing in occupied ',H,d/o,- c:onfined al-ea such as 

"automobiles, vanSt motel rooms, homes, etc. Wash 
contaminated sl·:in tho,-oughly with soap and water'. 

4. J,:Ldll!li:Lf.l:..o.rD-ih!iLF~!::11d:;;i,_1l.r:._.1.il.b.ltd.~ ... ge:l:~_,lll_el!:e~.L __ 
Flush with plenty of water. Get medic:al dttention. 

NOTE TO PHYSICIAN 
Magnesium phosphide t~blet., pellets or their dust reacts 
\I.lj-th nloistul·e f\·(HO the ail-, wd·lt-:~l-, ac.ius and many othel~ 

Li·;.uid5 to l-elei:l~i(,~ h'td·,,-o<"Ji::.'n phof.-)phitle (phos.phine) gas. Hi I.d 
8xpOSIlre by inhal.ation Gnt\'£.;'(~-::) n\(:lLdi~!ie (indefinite feeling of 
SiC~{T1ess)f rinqiTl43 of e'-.lY·S, fi:}ti<:)uf.-~t n<~u.~ea c1nd pr·f?~;SU1-e in 
r::h~st Nhich f.Jl-e relieved by removat -to fresh ail-. Modf~\~ate 

f.l~~i~,oniT\lJ causes we .. ~I!n~!:~~t vomi·tiuc:1, E.\piga51Tic ~ain (pain 
jU5t ab~ve the siomach), ctlest p~in, diarrh~a and dyspnea 
(difficulty in bre~thin~). Symptoms of s~vere pOisoning may 
ac~ur within a few hours or up to sev~ral days, resulting in 
rulmon~ry edema (fluid in Lungs) aTld may Lead to dizziness, 
C:Y:?lno~3is (bl.ue 0'· pl.l.l~pl.e s~~in <::01.01-), llnl::ol\sciollSnf-:Oss and 
dea th. 

Xn ~utficiel1t quantity hydro~~r' phosptlidc affects the Liver, 
k idt\~ys, I.ungs, ner·vou'S $ys1:E~mt and r.: il-cuLato\·Y systt:'m. 
Inh.;, I.at i on c:an c:aus!:! tung r~dema (f l.uid in I.ungs) and 
hyperemia (ex~ess of blood lri a body p~rt). sm~ll 
perlva5cular brain hemorrhaves and brain edema (fluid in 
bral,,). Inl]9stion C.1n l:au~,;e lIm') iHld brain symptums but 
<:iamaq& to the visce,-" (body "fwi ty o'''~J''l\s) is 1001-r') r;ommon. 
Hydrol]en ph,sphide poisoninq may ra~ut~ in (1) pulmonary 
~dl?(M. (2) Llvel- elev.:lted ~'1,"'''m Gar, LDH and alf:aline 
phosphat,1g.e, '-edlu:ed pl-othl-omb i n, hf.MlOn'h,lgc. ,Hld jauntl ie:e 
(yello\.) sl-:ln colo,-) and (3) klrll\~y hem,,·tul'la (blood In 
1'.\- i liP.) .Hld a nUI- i a (,~h noy'm.ll 0 l- I. <,ef: of til" i n,~ t ion) • 
Pathology is c:haracteriDtic: of hypoxia (oxyyen deficiency in 
body tinS\le). Fre~uant eXpOS\lre over' a period of days or 
w~eka may cause poisoning. l',·eatment is sYmptom~tic. 

The fol.Lol!Jing mea!iU1M~O a)-E:~ ~;;Uf:.":Jf.·~n·t~,.r.I 1""01- Utlf:.\ by i"he 
P~lYs I c: I a II i 1\ ac:c ol"(j.) nee ~ i th hi" own judgnlC'~nt I •. .... 
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::I.. In its mi Lder io modera.'.:€' fOl-m~j. (symptoms of 
poisonIng may take up to 24 hours to make their 
appearance), the following is suggested1 
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a. Complete rest 1-2 days during which the patient must 
be kEpt ,uiet and warm. 

b. If the patient suff0rs from vomiting or increased 
blood sugar, appropriate solution. should be 
administered. Treatment ~ith oxyqen is recommended 
as is the administrati~n of cardiac and circulatory 
st i mu I.ants. 

2t III c~ses of severe poisoninq (intensive care unit 
,-BC ommended) : 

a. 1.,lhere puLmon .. 'll-Y edeihd is o!1se\-ved t ster 0 id thel'"apy 
5hotlLd be r.:onsiden-ed and cLose medical $upe)-Vision 
is recommended. BLuod tl-at\sfusi Dns may be 
neCE'SSdl-Y. 

b. 1:n Case of mc'lni'fest pul,I\Onal-"Y edema, vf';'nE~!)ection 

should be pel-fo)-mtE!d undpl- ve-in preSSlU"e cordi-ol. 
Hear: glycosides (I.V.) can be used in ca~e of 
hemoconcentratjon~ Venese~tion may re$ult in shock. 
.r n the Cdse of Pl- O<;"-i'~SS i Vf! edema of 1;he lungs, 
inlmedi.ai"ely in"tub!Jto;;;-!o i'ncl r"EHllOV(-? E-~demcl fluid and 
administer oxygen o~er-press~~e respiration. as well 
as any tneasuy'es \-(l"tl1 i \-E.·d for' shoch t'-E::hltment. In 
case of ~tidnf~Y fai LUl-e. eJ("b-C:-'Icol-pol-eal hemodial.ysis 
is nel:eSSa\-'1'. The\·e i5 no s(;toec:ific antido{"e ~:nown 
for this poisoning. 

c. If pellets 01- tablc't,~ <,ll-e in'Je,.t.Jd, induce vomiting. 
I'"lunh the storn,1ch ~)ith a t1ll.ded po·tassium 
pe"manganat~ soLution 0'- <1 solutloll uf fllClgne<,iun, 
peroxide until fl\!~'hing li,tuid cp.ases to t;mell of 
carbide. l~~reafter, ~pply carbom~d!cinalls. 

D. PHYSrCAL ANII CHEMICAL HAZARDS 
Milr;ln@slum phosphide in tatllr,H!;, pell.,t~ 0'- pa,-tially "ilpE~nt 

dust wilL release hydrogen phosphide gas if ~xponed to 
moisture from the air or if It COmYR into contact with 
water, acids or many other LI,ulds. Pi Ling of tablets, 
ppllets or dust from their fragmentation mdY cause a 
temr>~l-dtur"e ; ncr'etlSO anrJ c:onf i ne thf~ '-e-I.ease of ~}as 50 th,.~t 

i<;lni t I on CllIlld occ:u,', ~ji~1!"miiqnegru""'';''i';(j'5~lde-:'''J·~''50··much. 
'm~l"e-' \'·eacYf\ieJ'th·r.i'ti"p,-'iiCi\ii:ts·'·c on'f", i·nYngYa'.rum.rn·um ph osph I del 
\:Iet1~o!Iph 0'9-( R1'f"w rrl""Fir~!l~n'F'mol' Po 'ha z ill"-d "I f:"1 t "}I'i!"~c 0 nt act ed4 
wi :tl1-"L I 'tu I d"~~'atel", • 'lI'l: l oWll'd't 0 '-p', re····up·-o\"'·~ I'~'" c: 0 nf'f ncd '50 I. o·ng f 
.. ~T'~t"o "a t"t ciW·.}-tIi·r·ga~I"''-C:·o ncent,-." t i o'n-'t ot:exl:eetl'"·the·:f 'Lammab lei 
\lmrN-t~o1I'" . -
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It i5 preferable to open flA~k. of DetiaphosCR) Tablets or 
P~llets in open air Jr near d fan which exhau~ts outsid~ 
imffi~diately. Never open In a flammable atmo~pheye bec~use 
o!'! l~ in-e occa5 ions tl1f!-)' m.lY flash. When open i 1l9, poi n" the 
rQntainer ~way from ihe face and l,ody arid sLowly loo~en the 
c~p. These precautions will also reduce the appLicAtor's 
exposure to hydrogen phosphide gAB. 

F'm-e hyli," o<]en ph osph i de ga~; is pr'dt: t i ca II y i nso l ulllP. in 
"'3te,- and oi ls a·"d is $table at no'-mal fumig .. tion 
i"erroperatul-e-a. HOl,IJeV(~l-, i l' may rl~i;'C: t wi tl"1 ce\-ta i n meta Ls and 
C:8 1.lse clJ'~l-osion, especially a-l' higheT tecfpETatU\-es and 
... ·elative humidities. Mt?tal-s; ~~ur:h CiS copper, bl-a.SS and othe\" 
cqpper alloys, and precious metals such as ~old and si lver 
a'-e susceptibLe to co,-,-osion by hydrogen phosphide. Thus, 
~mill electric motors, smoke de1ectors, brass sprinkler 
heads, batteries and batt~ry chargers, fork lifts, 
teompel-a1.·Ln-e moni t01- i fig systt~ms, ~:.wi tch i ng gEh;:trS,. 
c:~mfltunication devicesf computf""l-S, c:aLcula-tors and other' 
electronic or electrical ~~llipment uhouLd be protected or 
r~moved before fumigation. In most cases all electronic 
~~~ipment must be removed. Hydrogen phosphide gas wiLL also 
,~edc:t .... Jitl1 cel~i"ain rnei'{llLic ~;i:lltf:i. flTld t~H~r·efol~e. ~'e~n~ f·tive 
items ~uch flS photo9raphlc fi lm. some inorganic pigmentst 
~tc., should not be exposed. 

III. llIHECTIONB FO\;: USE 

GENEHAL 
1. It is a vioLation of f~deral law to use this product in 

a manner inconsj~ten1 with its ldbelin~. Detiaphos(R) 
r~bLets and Pellet. arc R.stricted Use Pesticides due to 
the acute inhal~tion toxicity of hydrogen phosphide 
(phosphine, F'H3) gas. Fo,- ,-(,tall sc~le to ami use only 
by certified applicators for thoee uaes covered by the 
appllc:ato,-'. CE!,-tifi.c,.l.'!'i-Qn 0'- pm-tiOna t,-ained ill 
accordance with ~~nt{~~I ... !d pr'odu(:t mdnual wo,-hin" 
unde,- the dil"f.!ct 'Zupe,-vif-;ioll "lid in the physical 
prenenc:e of the ccrtifi~d applicator. Physic"L pr~sen~e 
mean5 on si te o,~ on 'the P'·(·HllitH·1S. 

Detiaphos(R) is a highly hazardous material and may be 
used only by individuaLs trained in its proper use. 
Before using, read ~nd folLow the Label precautions and 
directions on the label ~nd in ldbeling, 

Additional copie~ of this mdnual are "vai ldble from! 

-
Rl1'Se{),"c:h Pr'odllci: ':) CO{lIpany 

P. O. {(OK 1460 
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~gnesium phO!::1phide fUilligants such a~l Detiapi1us(H) al~e 

;mH'e re.ac:tive than pl-\)dllct!.;. c.l)ydaining al.uminum 
phosphide as the ilcti\'-{;.I in9i"edient. In (:lerH~\-aLt 
p,ei- iaphosO';':) is i ntE.\nded for u~~e where coo le,- ~nd/ol-

J;h- i er exp osur'e co nd i 1 j (,\ n~;;. pr"eVii i l.,. I.I.Iher'8 a I. um i num 
~hosphide might not break dbwn p,·operLy. lt is 
recommended that Do1iI"J<F~) c-"lLuminUlIl phosphiclt.-..: be ust:~d at 
~i ghel- 'tempeYd 1:ul-es and hum i d i 1: i es. 

At Least two trained persons must be ~resent whet' 
Detiaphos(R) Pellets or Dptiaphos(R) Tablets are applied 
from within the space being treat~d or during reentrY 
into a fumiqated eq- par'ti<"l.l.y i:\r.::orat€:Hj si"tf~. Only, TIi? 
tl-nin£:.\("j pel-lEiOn is \-e'lui"j"~d wh!:.~n th~ fllmigant is aPI·,l.it::-d 
from outside the ~ren t~ be tr~ated. 

~. Pri 1r to applying this productt you IDllst inSPEct the 
storage structuro to deterloine if it can be made 
sufficiently gas tl9ht~ n~cide how personal expOStlre 
monitoriTI9 should be t.:onduc:i·f£od. NotifyapPl-OP1-iate 
company employeos and pcovide relevant safety 
if\'fol~mation to local of·ficial.~i tlnnually for' ut-le in the 
event of an effiergcncy. Apply this fumigal1t in an 
c~ffect ive aTld safe 1Ilanu\':"H~ inc: I.uli i ng f::-mergenc:y p\-oc:edUl-(f.·S 
etc. 

6. ShiphoLd., barg~st toniainers on shipSt rai I.road cars 
and coni'a i ne\MS -:ill ipped p i99yh'(:lc:k by l-g i l mc~Y be 
fllmiCJ(~ted intranzi't. HCI.\fC"'v~\~, fumigiited t~-l1C~'~;'t Van$f 
t\ .. f.:I i I.E:n·s a ftd s i m i lell- l.T:H\SP01' t v(~h i c I.("~s cannot be movf~cl 
over pubLil-: r·Oi:H:i~ 0\" hiyhwi;\)·~;' unti L thE\Y art? aer'a·h::-d. 

7t PeltetB and/ol- t<lblC'·t'f":..t or' HH~i\- \-(-::ac'led rl-z.~:;.iduf..\s mU~1"t 
not c~me into cont~ct with any proce~s~d food with tile 
EXCEPT10N that both can h8 added directly to ~&a~~~.ed 
b.c.ewet::i_t.lc.~.i._ma..L1.L .. _il.(It;I_ .. ~:.nl:.ll_.flr:l t!l u~;.€·~d in the 
manufacture of beer. 

8 •• '·ro"tect coppe,', si l'lc,', gold anel ·thei," ill.loys f,'orll 
corrosive exposure to hydrogen phofuphide • 

Y. Do not fumigate commodities with this product when 
commodity t~ruperature is below 40 dHgr~efi F (5 degrees 
C). The~only.exceptlon to thi~.~uLe:ls.coLd .. weathe~ 
tobacco···f.uml·ga:! I on. 8el~ 'page.- ,.ot~ •• th i s·.manua.L I .... _~.L....,_.". . 

B. EFFICACY 
Compl.ete cot.trot of Listed in5e~t pests i9 fr'e~ueTltlY not 
~cllieved. Factors conir i~utitlg to L~ss than 100X cOl\trol 
~':n~~~ '1~ le':lhage, P()OIM ga~; d i~dT ihut i Oth llnfclvo\"·tl.b I.l.~ <::";Pu~5u,-e -

\
,. \ 

\' \ . 
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conditions, etc. In addition, sOlne inGec.:ts al~e lEJSS 
5uscepilble to hydrogen phosphide tl.an others. To mdximizp 
~ontrol, axtreme car~ ml~~t be observed in s~alin~, hi9h~r 
rlos<'lr;Jes must be used t e~·.':)O-:3-u\-e per i ods must be leng"chened, 
proper appl'caiion procrdures must be folLowed. and 
temperature and humldift must be favor~bLe. 

c. USE PATTERN 

, 

1. INSECT PESTS 
Both pellets and tablets are registered wiih the U. S. 
Environmental Protection Agency as an aid in ihe control 
of the following insects: 

almond moth 
~ngoumois qrain moth 
bean !Naevi l 
cade!.!.e 
CE',"ea l leaf beet le 
cigarette beet!.e 
confused flour beetle 
dermestld beetles 
dried fruit beetle 
dried fruit Moth 
European grain ~oth 
flat grain beetle 
f,"uit fly 
g,"ana,"y weev i l 
greater wax moth 
hairy fungus beetle 
Hessian fly 
Indian meal moth 

2. COMMODITIES 

f<hap,"a beet le 
lesser 9\'ain borer 

ffit'3 i ze we~vi l 
Mediterrane~n flour moth 
pinl< bollworm 
.··aisin moth 
red fLour beetle 
'" ice weev i l 
rusty grain beetle 
s<~W""to 0 {-h,,'d 9'"" i" beet Le 
spider beetles 
tobacco moth 
yellow meal worm 
Af," i C<l n i zed bee 
honey bf!t~ i nvestt~d 

with tracheal mite 

Both Det i aph 0", on Pe lll"ts and Tab tets an,? ,"eg i sh,,·ed by 
EI"A t·o," the fumig.:l"lioll of tl.., followin'~ t:omm"dities. 

a • f,; a.~,U~ !,u: 1 !;..u..L:l. m:. ol..L _ C l~ilIiIl Q 91.11 F.::i 

" 

almonds pistachio nll~s 

barley popcorn 
Brazil nuts ri~e 
cashews ,"ye 
cocoa beans 
coffee be<lns 
corn 
cottonseed 
dates 
fiLbel"is 
flo We." seed 
~,~t'lSS seed 
miLLet 
oah; 
peill1U ts -

$g of flo wer' sl~ed 

~e~idn1e seed 
seed & pod vege1ables 
so,"ghulil 
soybea Tl~} 
sunf l()wE'l~ seeds 
tl" i t i r~.l l~~ 
vC:.~tjetab le seed 
walnuts 
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pecans 

The lis "ed Pl- ocessed foods may be f urn i ga ted with 
Detlapho!;(R). Under no condition shall any 
processed food or bagged commodity come in contact 
with DetlaphosCR) tahLRt., pellets or residual du .. t 
except that Detiaphoa(R) may be added directly to 
processed brewers rice, malt d\ld corn grits for use 
In the manufacture of baer. 

F'l-ocessed .. andy and augal­
Cal-ea l f lou,-s and b'.ll·:er·y m I xes 
Cel-eal fOOdS <incLudinq cool·,ies, C\MiH:ki!!'lMS, mac:cu·oni, 

noodles, pasta, pretzels, ~nack foods and 
spaghet-l· i ) 

P,-ocessed c:en:>aLs (Includinq milled fr'/lctlons and 
packaged cel-ea 1.5) 

Cheese a nd cheese bY-Pl- oduc t .. 
Chocolate and chocolate products (assorted 

chocoLate, cho~ol8te liquor, cocoa, cocoa powder, 
dark chocolate coating and mi lk chocolate) 

F',-ocessed coffe" 
Co,- n g,- I ts 
CU1Mect, dlMied and p\-Ocef';~·H:!'d meat plModuc"ts and cJr'i~d 

fish 
[Iates 
Dr iecl eggs and egg ""0 lk so !.ids 
[11- I ad m I [f:. dl- i ed p o~ .• dm··ed min:. no ncla ;'-}' c,-eamel·a. 

and T.on1'"t dl- ied fili 1.1-: 
Dried or dehydrated fruits (apples, dates, figs, 

peaches, pcarSt prunes, raisins and sultanas) 
Figs 
Malt 
Peanuts 
Pl-ocessed he1M b'S, ~,p ice~), f.:)E~a5f)hi nqs (lnd c:ond in\b'nts 
Pl-oc:essed nutn (almonds, aprico"c ~(I'~l-ne~lsf Brazil 

nutSt car-;hews, fi I.bt~r·t$, pE~c:allSf pistachio llu1:s and 
walnut!;) 
Pl-ocessed oats (i nc lud I ng oatmo,a i.) 
Rice. (br'ewe,-!:) ,- i c.~ gr its. 'lm- I ched 
P W'1 Ld i ic.;.' .... VillLV'I"tt. ') 
Soybean f loU)- and mil I eel fr'act ions 
Pl- oC';:;!lsed tea 

and pOlished~ 

Dried and dehydrated v~~etable$ (beans, c~rrots. 
lent I ls, peils. potato f i.<lUl-. potato pl-od'lcts and 
sp i nacp. 

Yeast (Including p,-imfll'Y ye,Hlt) 
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Human hair, rubberized hair, vulcarlized hair, mohair 
Leather products 
Tobacco 
Wood, cut trees, wood chips and wood and bamboo 

p.-oduc:ts 
Foaper and pape1- proot!uco ts 
[\1- i ed p La nts and fLowers 
Seeds (gras~ se~dt orndmental herbaceous pla11t seed 

dnd vegetab loe -;;aed) 
Stl-dW 01- hay 

DOSAGE GUIDE 
Bince hydr'OlJ0n phosphide is (1 mobil.e gc:l$ and wi II p~net,~ate 
to all parts of the storage structure, dosage must be based 
up~n the totaL voLume of the space being fumigated and not 
on the amount of bUl.l1 COmIlHH..1i·ty it contains. F01N exampLe. 
~he same amount of DeiiaphoflCR) is re~uircd to treat a 
30,000 bushel si Lo whether it is fuLL or not. The foLLowing 
ctn5age l-,lnges are a I. lowed fOl- b'.1U{ and !;pClC.f1 fumigd1: i oos. 

PPDDUCT 

PELL.ETS 
0' AflLETS 

VDf:lI'lGE GUIDE 

PER 1000 CU. FT. PER 1.000 BU. 
SIQ8AUE_CBeB~lIY 

f25"<H - ~18fO" 
el5tf.·~ "3"eO:;''' 

NOTE: The maximum dos')",e allowed for dates. nuts dnd cll-ied 
fn! i ts i s !EI~ tab Let~ 01- ~OO·pe ll.ets pe1- 1000 t:ub i c feet. 

ThT.se <:Iosages shou Ld not be (~xcer"d"d. It is imporotall"t to 
rpaLize that shortened e~pO$ure period cannot be cocnpensated 
fOI- with an incl-~h.~~:;cd dosage. 

"I,~ wide dosage range~ li51~d dbove are designed to 
A~com!nod~te the variety of {'(Imig~tio'l si'~uation5 that might 
OC:CU1-. The majol- fac:to\- in ~O)el.c::·t::ting dOt'klge is t-he 
c~pabi I.ity of the structure to hold hydrog~n phosphide 
f.11)_\~ i n'J the ~XPOSl1\-e Pf..ll- i od .-1nd thuc..:; obta i nand 5usta i n 
lethal. concentration. throughout. It is more difficuLt to 
ob+~in penetration of gas throuyhout the structure in bul.k -
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.tored commodities. An example of this is the treatment of 
,],-ain sto,-ed in flat sto,-age in "'hich fumigant cannot be 
uniformly added to the grain but must be probed or surfd~e 
applied, 

Although it is permissible to choose frum the full r~nge of 
dosages Listed ~bovet the fullowillg dOSdge "~nges are 
recommended for' the val~ious type~:-. of fumig(l1:ions. 

RECDMMF.NllED DOSAGf:OS FOR SEVEF(AI. TYPES OF FUMIGATIONS 

:cr:E:E __ OE_EUMI~eIIQt:l [!~mDm,.: _.BaHOE 
E:E:L.L.EIil I£:lm .. E:IS 

SF'ACI':: (INCLUDING PACK­
AGED COMMODITIES) 
A. MIL.LS, WAf;:£HOUSES, 

ETC. 
B. l:<AOGED COMMODITIES 
c. DRIED FRUITS, NUTS 

AND DATES 

iPo- 600, 
f\ ;~ 
~90- 600; 

fl. 
0- 40.0 .. ~:, 

f:i 
to. STORE]) TOEIACCO 200- 400 

I 
,~ 

BULK STORED COMt~ODITIES. ~~ 
f'>. VERTICAL BTORAGE 00- 600 

B. TANKS 
~O/,)- 750 
1100- 70.0 
~O()- 9'00 

C. FLAT 8TllF:At3E '500--1450 
(LODGE CONSTRUCTXON) f.s:50-HJOO 

1), FArm BINS FOO-·14\50 
i;00-l.80.() 

E. HAIL CARS eOO- 700 
~·O/,)- 900 
~OO- 7riO 
~OO-· 90,0 
~·OO- 000 

F. HUNKERS, TARPEO 
GROUND STORAGE 

G. IIARGES 

H. SHIPHOL[IS 

.. ". -1M-· 7~-50 
;roo-- 660 
~O·-· Eli!£, 

t:p-qg 
~~ ~ 
60-120 
~o- 80 
)d '·f ",' , 
~- " :-40·- eo 
~,. m (~ .~ :;3 1 
60-120 
j 

j80-l.:S0 
;eO·-·1!'10 

100·-HIP 
1~OO-29.0 
1~0···360 
140--29.0 
}f!O-:S.60 
f60-1~0 
~·8o·-l'eo ",. 

~60-·l.~0 
~ 80-·1~.() 
~60-·1~O 
1I8()-·150 
f. (,()-.132 
~80-·l.&6 

1000 CU. FT. 

1000 CU. FT. 
1000 CU. FT. 

1000 CU. FT. 

1000 CU. FT. 
1000 BUSHELS 
1000 CU. FT. 
1000 BUSHELS 
1000 CU. FT. 
1000 BUSHELS 
1000 CU. FT. 
10()0 BUSHELS 
1000 CU. FT. 
100() ItlJSHELS 
1000 CU. FT. 
1000 E'Ut'lHELS 
1000 CU. FT • 
1000 BUElHELS 
1()00 CU. FT. 
1000 BUSHELS 

-.-~~- ..... -... _ ... _-_._---_._----------_ ... -_._--_._--_ .. _ .. -.- .... _._---..... _---_. __ ._------_._-_._--

'f he uppe't· dosages listed d\ .. t~ l' f--:>t: om(nended i" str" uc -t Ul-.:;!i-; the':) t 
are of Loose construction. 

f,: • BEALl NG 
rh.~e .re many factors affecting a fumigation but mOBt are -
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minOl- '.:ompal-ed to se"lLing. F'l-Ope\- f:H~~1ling is r,ece~sa\-y to 
inSllre effective con1rol of insects and to protect man and 
oth~r forms of life in adjoining ~ncLo5ed ~rea5 from 
hYLi,- ogen ph osph ide dur i n9 thE' fum i ga t ion. F',- ope,- '"'''' L i nq 
~ust include the closure of all Qpel\ings except tiny hol~s 
or nt'3rrow c,·acks -that a)-e ver'y difficult to seal. Maximu,m 
\"e~~u I. ts h oJ.o..leve\- c:a n be at:h i eve" if eVEnl these ar'e sea Led. 
Po lyethy I.ene sheet i n9 and Ol""'!! i ng 0'- duct tape an? i".1f~'~"ate 
s,,"aling mate,-iaLs. Contact Rese<ll-ch P,-oducts Company f,"­
add i tiona l i nfo,-mat ion. 

EXPOSURJ:: GUIDELINES 
The to I. Lowi ng tab le m,1Y be "He,d as a guide in dete,-mi ni nq 
the min i mum len<3th of the el(","HU,-e P""- i od at the i nd i cated 
temperatu,-es. 

TF.MF'I::r.:ATIJRE 'I'D WHICH 
f:'UMIGANT AND/OR 

I~SIi:CIS_eBE:_e:~E:QSE:IL 

Below 40 F 
40 F 53 F 
~j4 F - 59 F 
60 F - 68 F 
Above 68 F 

Do 
8 
-t 
3 
2 

PELLETS TABI .. ETS 

Not Fumic:.,.ate* Do Not Fum i g" ·te* 
day~:;( 1<";2 hr~;. ) 10 days(240 hrs. ) 
days (96 tH-S. ) ~ 

_1 days (120 hrs. ) 
days(72 h\-s. ) 4 days(96 hrs. ) 
days(4B tn-g. ) 3 days(72 hr 41' •• ) 

c' l,f"',"e;~' "'_r:''''tobacc:o , 
Cfo,·-·' add it i ona'!. 

./' 

The Lel}gth of the fumigflt;on must be (".:rr·€-!clt enough so 43S tu 
provide for ade~uate controL of the insect pests which 
!nfest the commodity beinq tre~ted. It is necessary to 
l~ngthen the fumigation at I.ower temperatures since insects 
a'-p mQI-eo d iff icult to I{ iLL ~lnc:{; .. ~r 1"ht~st-! cond i 1 i on~l. In tl·1 is 
regard, the temperature to which the in9~ct~ ar~ exposed is 
ihe criticaL factor. 

'Ihere is li-t-tLe to be qainl"d by ex-tendin9 the expO!5u"("e 
perlDd If the structure to be fumigated has not been 
cfi\-efu L ly sea led. L .. "lrefu l s,~,r) Ling is re'tu i \"ed -to an!:.;u,-e 
thilt ade'tua1e gas Lave ls an, ,.·f,t" i n(~rI. In""Tact'.-"I·t"i 91 
,-d~~'N'o'~!lea--C'in'ol:e_f'i gh,t Lr. for' magne!; I urn' phosph i de than 
a-L'ii~u"i!l'> ph05Ph I de's i nce m,J<.l nes i um phosph I de "gener<!ltes the 
IJdS much m<",-e 1.uick Ly thus a 1.I.0l.<li nq m(H·t.~ oppor "tuni tv fu\­
le~kage. Proper application p"ocedures must be folLow~d to 
provide sa-tisfacto,-y distr'ibution o'f hyd,-~gen phosphide 9<'r; 

pa,-ticul.ll'-l.y in the fumigation "f buH: commodity c:oniain(.d 
in large storages. 

~hen reLlets or tabLets ,Jre not uniformly added to a bul.k 
l::omlllcH.1!"ty iTli!lSS (i .e. SUl-t·dC(·~ c'lpp L i c:c~t i on O~- Shi:l L I ow pr'oh i nq) 
r:~){pO~IJ.,·e times must bl.:~ substantial.ly lengthF.HlerJ to al.l.ow -, -
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penet,-ation of 'las th,-oughout -I:he conlmociity. As a "\"lile of 
tlll.l.mb" C1J min j mum of 1 dt1Y ShOll Lei be added to thE" exposure 
time Listed on page for each 10 feet ihe g~s must 
pene1rate downward. Ii is p,-~ferabl~ to add 2 days for each 
~.O feet. Some st'-U(:"tUt-C.los can onl.y be treatE:'d when 
~ompletely tarped. 

J." addit;on the fumigation pel" iod should b", long enough that 
th~ production of hydrogen phosphide has es~entialLy ~e~sed. 
This "'ill minimize workcy exp05lU-f~ dlu-ing fu'-the~- st(u-age 
~ _,d/.,,- Pl- oc.:ess i ng of the tl-< •• lted b 11 n, c nmmod i ty as we II as 
reduce hazards in th~ disposal of spent magnesium phosphide 
F't~lJduc:ts t-emaining aftel~ spdce fumi~ations. Templt~,-atul"e and 
hlJ.midity to which Detiilphos(R) Pellets t1nd Tablets ar-e 
~xposed ~l'e important to this determil1ation since both lower 
tp.fflpel-a-tul-es and/o,~ dl-Y a i ,- '-t!-tal-d ga~, r'e lease. If.hI~S.,:T~. 
~usuaTty-·noy'a-prob l"em·--s I'nc-e' nlagries i um" ph~sph-I de--gene,-atesl 
:;fhe·"f um i g-a-nt<"gas·'-'veY'-y::'I.u i ck Lyl 

C~nse~u~nily, exposure periorls recommended in -the tabLe are 
!ninimllm pel-iods and may t'ot be ad"-~u,,te to contTol all stlll-ed 
product pests under all conditions. This is par-ticularly 
·h-1I.9 at lO"Jel~ tempe,-atu\-es <beLow 60 desn-ees F). Nor wi II 
thwy always provide for the ceasation of the production of 
hydrogen phosphide when pellets or tablets are exposed to 
very .... ~·To~ mo i st ure leve I.s. Gl-Cf ina t 70 df,gr"I~!; F a nel 12 
pf~l-c:ent moisttu-e provides m\)re t'han ade·=J.I.Ldte c:otlditions f()l­

fumigat ion. 

1.f tJ--e tempel- a t Ul-e to· wh i c:h thf" i nsec h, an" exp os~d is 
warmer than the temperature to which the pellets or t~blets 
are exposed <i.e. may occur jn a wint~r space fumigation), 
it may be possibl.e to obtain an effective insect ki lL before 
the fumigant is totillly ,"-pent. In this event it is 
p~~rmissibl.e to concLv.dc a '.Space flJ.ntigatioTl as soon as an 
effective ki II has been aclli~vedt however in tl,is event ttle 
pellets or tablets must be deactivated prior to difiposal. 
See deactivation instl-uctions on page of this m,1nual. 

.....lh~Tlever possib let expo!;~ur'~ Pt.':!'!.- i ods should exceed mi nimum 
pel-iod~ listed above.. Refllelnbr::n-, i:he key to eff~c.:tive 

results lies with correct dO~Aye, long exposure periods, 
proper ~pplication procedures alld well sealed enclosures. 

-
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008~tl C~ G. APPLICATION prmCEDURES 
oOOt1. 1. GENERAL STATEMENT 
r)( .. 01. ? 
(\(~n'"f .~ 

t"~f~! .4 

(,(\tl:J. ~-:. 

Or'qt~~ 

~\(~Q' "7 
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The follnwing iTlzir\lci·iun~. cl1~e intellde.\d to pl-ovide 
~eneral ~uideLines for typical fumigations. Th~se 
instl-uc'~ions are not jn1.f~nded to cover evel-Y i:ype of 
situation nor are they meant to be restrictive. Other 
procedul-es may be u5ed if they d'-e ~,afE:" effect i ve and 
consistent with the properties of magnesium phosphide 
PI" od uc: ts. 

2. APPLICATION PROCEDUREB FOR Dn~ECT ADDITION OF PELLETS OR 
TABLETS TO BULK COMMCJDITIES. 

a, C~mmQr.ll.li~5:: Listed ,Maw i3g1-icultul-al commodities, 5er~ds, 

wood chips, animal feed and feed ingredients, and processed 
bl-ewel-s rice, mali- and C(lrn f:"u-its used in the manufacture 
of bee,". 

b. Si!1l:A9.e_S!1:us;.il.Ll:'C:~; IJins, tanhs, siLos, gl-anal-ies, flat 
stol-aget bunl-tel-s, buU:. r·a i l cat's, etc. 

c. E:l:.Il!;;e.d"!J.r:.es_E.o.r:_!.l~l:.ii!;,;).J.".Sinr:",g~: (conCI"ete up I" i ght bins and 
other silo type bins that can be ,uickly tran.ferr~d) 

-. 

(1) FOI" best ,"esultc; all. c:I",.d,s and openings with 
the exception of fi II openings should b~ closad 
01" sf?al.t>d pl"iOI" to fumigating th .. bin. To this 
end t v.mts ne.],." the, bin top connect i ng ad jacE'nt 
bins shouL"d be c..;e"led pr"iol" to the fumigation. 
If the bin is efl1er~d to se8l these openings 
after the fumigant has been added. proper 
respiraiory prDtection foust be worn. 

(2) Determine minimum ~xposure time based on 
commod i ty te~pc.H'a tur"~~. ~:lnd _.m~ i stur"e. L~(fjJ·d i tv' 
mo"1 sture!l~ of 12.0" are more" tha~~·tua;re'~ I" 
tbt.Tn comp rete" ,"p.ac:ti"o"'; -of '"'the"" tum i g .. nt"" 

(3) Ca lc:u late the nnm!:."'I" of rJe l lets 0'" tab lets needed 
and the r~te at which they must be added based upon the 
rate at which the bin wi II be fi ll~d. 

(4) Pellets or tablets may be dpplied by hand or by an 
automatic: dispennnr rn the headhouMe/gallery belt or 
into the fi II op~nin9. An auto~atic dispenser may also 
be u5f?d to add fumiuant into the upleg of the elevator. 
Acid fumigant in as continuous a mannel" as possible to 
the commodi1y stream. 

(5) S~al the bin deck opeTtingti after the applicaiiol) is 
complete. 

-
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(6) V~rticaL bins can also be fumigdt~d by deep 
pl-ob i ng. 

(7) Bins re,uiring more than 24 hom·s to fi LL shouLd 
not be fumig"ted by dir·ec:t addition as th~1 bin is 
fi lied. The~.e biT,S must be fumigated by probiT,g, 
surface app L icat i on, or o·lher appr·OPI- iate methods. 

(8) Post "[II'lNGER" p lacar d .. on aLL entl-ances and on the 
d i SChal-ge ga te. 

(9) BiT,S needn't be ael·.,tc.d lInti L they ,,,-e t,-ansf~!n·ed. 
Workers must no1 be over expDse~ ~uring this transfer. 

d. t::r:.l!.l:etl.I.ll::e:OL.I:'..o.r:_E.l.<'I1 __ l'ii.!lI:.<'Ise: (l-ec tang u Lal- shaped bins, 
tanks. farm style bins and other horizontaL bins) 

•. 

(1) Check the storage for tightness. 

(2) To the extent pr"8ctical seal any V~'ltSt cracks or 
othel- sources of I.ea~,s. 

(3) [lete,·m i ne apr> l i c,' t ion pr oced m·e to be u.sed. Th is 
can include shallow probing. deep probing. uniform 
addition as the bin is fi LLed, or 5urf~ce application. 

Bins re,uiring more than 24 hours to fi II should not be 
fumigated by 3ddition as th~ bin is fi lLed since Large 
'lll.;:] nt i ties of 9.""'! "5f? 0 us f urn i ga nt mC:-lY eSCclpe bef Ol-e the 
bin is finally sealed. 

Probes should b~ inserted at horizontal intervals along 
the length and ~Iidth of the bin. The nu.,IIbe·,- of peLl.ets 
or tablets per probe is determined by dividing the 
total number of paLl.ets or tabLets by the totaL numb.r 
of probings. PeLlets or tablets wi LL be dropped into 
the probes at intervals as the probe is wittlJrawn. 
Re leiis i n9 .~ l L the fum i ga n1" i n1" 0 the Pl- obe at 0 nce may 
retard the produ.~tion of hydrogen phosphide and might 
cau.se an i gni t i on of gas ·h-apped in the c Lu,r,p of 
pell~1s or tablets. 

Surface application can be used if the bin can be made 
sufficiently ga~ tight to contain the fllmigant long 
enough for it to penetrate throughout. In this 
instance it is advisable to pLace 1/4 of the dosage in 
the floor laval ~Dration ducts. This fumigant must llot 
contact li~uid phase w~ter. 

(4) Determine dO-:::' . .Jg€~ and r~xpO$ure timr,h The dOSdgt~ 
wi ll. dopt:'nd in 1.(.11-gf~ pc'H·t Ott a conlbination of 
the tightness of thE sedL, th. appLication 
procedur~ and the 9rain depth. The poorer the -
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sea l and the 'fa,-the,- the 9"5 must penet,-ate to 
reach throughout the bin the higller the re,uired 
dosage will be. For good results add the length 
of time re,uired for the g". to penetrate 
thl-oughout the bin to 1he el<pOSUI-e t iOle given on 
page of this manual. To the extent 
possibl.e, lengthen the exposm-e pe,-iod. As a 
"l-U le of thumb" ami n i mum of 1 day shou ld be 
added to the exposure time listed on page 
for each 10 feet the gas mu&t penetrate 
downward. It is preferable to add 2 days for 
each 10 feet. 
rr'" 

(5) Arrange enough applic~tors and other workers to 
c~OlpletD the job quickly enough to avoid 
excessive e~posure to hydro~en pllosphide gas. 
The Pl-oduction of 9L'S during application call be 
significantly retarded by venting flasks 
outdoot-zf' conduct i llg fum i gat ions when 
temperatures in the bin are Lowest, and other 
"JO'-~( practices. It is'usually-"ad,;-fsablel 
however\ to wear approved respiratory protection 
fl-on. st",-t to f i 1\ i sh s'j nc:,. "g'as"j:;j-'oduc't i o'Tf-rst 
~muc:h . mon; rap i d than 'when us fng"'a L'umTnuni' 
phosphlde.~ Monitol-ing "ith a suitabl.e detection 
device is re~uire(1 to assure that the 0.3 ppm 8 
hom- TWA is not ",)(ce",cI(~d. See "Industl-ial 
Hygiene Moni1'o,"ing" ~:;ec·tion on page of this 
manua L. 

(6) It is often advi.able as an additional sealing 
mea'lIu'-e to COy,!\"' 1h", commod i ty 01 i th p last i c: tal-ps. 

(7) Seal aLL l-e/Mining exits. 

(3) Post "DANGER" plL":<H'cis on and locl{ all entraru;es. 

(9) The bin needn't t." ael-ated lInles~. l-eentl-y is 
,-e,ui,-ed. Cons'llt s<lfety p'-Ilcedllres listt,d els",wl',-=,-e 
in labeling. 

e. E:r.'O'c.Iild.llr.eS .... 1J).r._~1l1lliW:.~"_"'J)lLQ1bQl:_Q1I1d.'O'D.r._I~r.~lilti 
!:;.o.mm.o.d.liles: 

(1) See 5teps "3 11 and "4" in sec·tion "d ll above. 

(2) When tc"~ps (11~e b~~ i n9 ~a""'earJ over gl~ound storag(·? 
they shou Ld be gl.ued f c, Lc;'tnl~ect 01~ othel~W i se 
sea tF.!'d t0geth(~I'·. ~l.:.nd 01" wa-l'el~ snal(es can be 
used for a ground s~at. 

(3) Application may bo mad~ thr~ugh slits in the 
tarp or the t~rp can be spr",~d over the -
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commodity after application. Seal slits after 
app l icat iOIl. 

(4) Post "DANGER" p Lac;a,-ds. 

(5) This is an outdoor application so safety 
monitoring and r~spirator'Y e~uipment are not 
,-e''lU ired. 

f • I:::LQJ:.edJ.\r:en._f,,!l.r:_ElJli..Ll;,;ll:5 .... _~.\!.uJt\lner..lO ... _.lr:l.u;:h~ ... _allg 
llil1er:_Ir:.amm"o.r:1_!>11!111!:.J.fl5 t 
Rai L carSt coniainers~ truc~{s, and other transport 
vehicles Loaded with bulk comm~diti~s to which 
Det i aphos(R) ·r.~b I.f!ts til" Pe llets may be added a,-a 
t,"eated in t!!'5sent i a lty the satlle \'Jay as any other 
storage faei lity. Detiaphos(R) may be added as the 
vehicle is being fi llecl. the dose may be scatter-ed 
over the sur-face aftel- l.o.o:1d i ng has been comp leted 01-
the t.blets or peL~ets may be probrJ below the 
surface. Carefully sAaL any vellt~, cracks or other 
lRaks particularly if the fumigation is to be 
carried out intransit. Remember, rai L car"s and 
containers shipped piggyback by rai l may be 
fumigated intn.n~i t, but it is no'\ lega l to move 
tr'uc:k:s t tl-aiLel-s, e1:c., over' public.:: l-oads 0\­
highways until they are aerated. See section 
IIIII • .J" on pilge o'f i:his ml~nl\aL for l-ec:ornmenda{"ions 
on pLacardin9f commodity aeration and training of 
persons authorized to remove placarding. 

Notify the c:onsigm~~e if the c:oll1modity is 1'0 be shiPPf?d 
under fumigation. If the consignee is uTlfami liar with 
pl-opel~ he.1ndlinc.3 of' fl.ltni9i:1tpd l~ail Ca.l~S, ii' is \~E:~(:olttmf:;'1l1let1 

that they be providad with tile necessary information • 

(1) Genera I. 
Since on farm stor~ge is almost always flat 
sto,-age, ,-efE'" to "~',-ocf~dll'-';'S fol' FLat Stol"a']e" 
on page ,)f "i ~ i s rna nua I. • j;:lIcep:t-'when' 
treat i nCJ cold a 11\1/" .. VfH'y d,-y <J,"a i II it i ~'1 
~visabLe to USR .Luaillum phosphide sillce the 
~~ick gas productiol1 witt1 ma~nesium ph05pl'id~ 
m~y caune q'~P.iiit:H~ dPP 1. Ica·tor· f~XpOSU1"e. The 
~~ick gdS release cnn also caus~ ~dditiollal ga5 
.akag,. The I 1If;'\'r-uct i OilS whic:h fol.Luw pl'ovid(~ 
additional guidance. 

( 2) Se,1 L I n'l 

-
l_eakage is the siTlgle most i,nportel\t c~use of 
fai Lure In the treatment of farm bins. Sillce 
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these bins are ~sually ~malL by comparison they 
have a higher Lea~{age area in proportion to 
their caPQCit~f Most w~odel1 91-anaries are so 
porous that they cannot be ~ucces5fully 
fumigated unless they are completely covered 
with p L~,st i c: shef~1: i n9 ()l~ s i In i Lal" 'titr"p. S1:ee l 
bins are also uSlfaLLy of very Loose construction 
dnd therefore re~uire much attention to sealing. 
All vents and deration ducts must be tightly 
sed led us i ng '" mil po ly .. thy ll111e sheet i ng 0'- its 
e.tuivalent. TIl(" pl",;tic must be seal.ed dh-ectly 
to the metal with tape or other Bdtlesive. It is 
not sU'fficient to " c inch up" the pLastic 0-:;' with 
a belt. The &urfa~e of the grain should be 
covered with plastic sheeting aftBr Detiaphos(R) 
hilS be~!n dPP lied. TiH'P i ng of th£: cara i n sU\"face 
wi II greatly redu~. leakage. Other sealin9 
tel":hniq.ues dl-e l"f.!'COmmf.!fKied i.e. closur'e of' all 
lm-ge c,-ael:,;:. ~Iith c"ulking, foam insulation 0\­

other sealant. Se~ling these cracks will 
greatly reduce the required dosage. T~~ mi l 0" 

thicker plastic can be used for tarping the 
grain sur1aCet t,owever the plastic USQd on the 
outside of thc bin should be ~t least 4 mi ls • 
When an en1(re structure is tarped tile plastic 
must be at least 6 mi 1.5 thick to prevent 
excessive ie-aIPin';.l du,-in9 the "fumiga.tion. 

(3) [Iosage 
Unless all the large crac~ts are seaLed as 
descl- i bed ,'3bove lh("~ d()~5at:Je re<.:otnmr.·H\d€-~d ShOll ttl bf-1 
'1eO:'36<1 t ':lb lnts 0'- 900-"180Qt p~, llets per 1000 bu. 
capacity of the space under the plastic tarp. 

(4) Addition,,1. Appl.ication Insh-uctions 

-

Probing t~blets Qr pellet~ illto the grail' mass 
is the recommcndud method of appli~ation. Probe 
insel"tions ~,houl.\1 b(:-; sC:,{"1'l-tel"f-Jd evenly ov~?r the 
surface. A rigid PVC pipe, about 5 to 7 feet 
lon<;l and l, 1.14 inch d i"rnE.'tm- <:,'" be u .. ed. In 
th I s event, U!:.'C! "bout ~?'0"-50 tab lets 0'- 100-:;!50 
pe llets pe,- p'-(ll."~. 1'1,," fum i g,~nt : s cJr'adua tly 
,'el.eased into the pr~bR as it is ~ithdrawn from 
the grain. Rel.easing all the fumigant into the 
probe at once may r~tdrd the production of 
hydrogen phosphid~ ~nd might ~au.e an ignition 
of gas trapped in the cl.ump of pellet. or 
tablets. Place no more than 1/4 of the total 
dose in f 1.00\" l(·~vel ~lr.:H·a1: i (,n tlucts. lte stu'e the 
inside of the a.rdtlon duct is dry before adding 
the pel. lets or tablet •• Addition of 
VetlaphoaCR) to water in an aeration duct can 
C:Ause a f' i ,"Q. SC-}(':ll. l"th~ at~H"clt i on fan ec~; 
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desct- ibed above. 

(5) Additional Precautions 
Do not fumigate bins that wi II be entered by humans or 
animals prior to a~ration. Do not fumigate areas which 
house e~uipment containing copper or other metals which 
wi II be con-oded by hyclr·ogen phosphide. This 'Tocludes 
electrical and el~ctronic equipment. 

F-' lace "DANGEH" p l<,ea,-ds on ent,-an<'~Js to the bin and 
ne,,'- the ladder·. See sec t ion un "PLACARDING OF 
f'UMIGATt::D AREAS" on P<"\H'> of th is manua l. 

.r'·:O~""'~An apPl-oved ctJniste\- re.'sp il-atOt- nlu!.:;"t be wo\-n for 
indoo,- <."If tication. If an apPI-eved ,-espi,-atol­
is not is ilable, applir:o!ltion must be done f,-om 
outside of the site to be fumigated. Also refer 
to all other precautions given in this manual. 

(6) Pu . Aeration Trea1ment. 
It is good p~acticr to spray the grain surface with an 
approva!d in~,ecticide p,-otectant to retard ,-einfestation 
and to fog the space above the grain to ki II existing 
al1u L t fly i n<3 i nSI=c::t~). 

:~. APPLICATION ~·ROGEl.!UREB FOR SPACE FUMIl3ATIONS. 

'.1 
U 
U 

a. E:l:..o.!;erJ.1\l:E!~Li.o.l:._f:l.i .. Ll~i_~ .. r:.reb.o . .u!'.l~lil ~_.E.o..o.!:LP\::Jl_"tllilS1Dg_E:.ldD:t.S, 
~; h .. 1n b. !il!l: li> ... __ Ir.1U:.ll ~ ... _Ir. n.i..l r;: l~:;; .t. _ !;;.rU) :.t .. .i. D lill:lii _ a 111.1...0..1 b lOll: _S 1 a 11!: 

-. 

Iii E!Sl.l iii. b .. L lid,: D!:..lll :;.i 1.Ir. f:.:ii 

(1) Determine the dosage of tablets or pellets to be 
applied based upon the followin~ parameters for 
space fumigation: 

The volume of the structure 
The" 11- a I,d/o,- c ommod i ty terwel-a·~ ul-e 
The genm-a l t i ghtlle .. ", of 1he stl-ur;tur·e to be 
1'um i ga ted. 

(2) l:le"te,wm i ne exp OSl1\-e per i od bCl~ed 0 n ·the IIEx(-i" OSlU-t."'!' Gu i d~" 
on page ~f this manual. 

(3) Beal all openings except for the door being u.ed to 
enter and leove. Pay p.rticular attention to oper,ings 
to connecting or adj.~ellt structures. 

(4) Place trays or .~eets of Kraft paper or fai l. up 
to 12 s~. ·ft. 0 .• 1 5·~ .• M) in a1"l~.~. on the floor· 
throughout the .tructuI·e to hold Detiaphos(R) 
Tablets or Pellet •• 

(5) Spread DetiilphDO(R) on the sheet. a1 a density -
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no qreat~r than 30 tabLmt. per s~. ft. or 75 
pe L I.ets Pfl"· S't. ft. Th is c: o'-resp 0 nds to 
s light ly mo,-e ti,,,,,. on<~ h<.,l.f flask "f tab lets or 
one halt flask of peLLets per 3'x4' sheet • 
Chec:h to s<!>e that they have not piled up and 
that they ore ~rr~ad out evenly to minimize 
contact betweeT' the individual tah~ets or 
pe ll.ets. 

(6) Pellets and tabl.ets may also be applied in 
moistul-e pel-mcabl.e €~Hvf~l.opes to fumigate 
c:ommoditi~D. When fumigating in this way the 
envelopes must be fastened to a SUbstantial 
support. Place no more than 10 pellets nor more 
than 2 tablets into one envelope. Detiaphll'3(R) 
Pellets and Tablets shaLL nol be plac:ed in or 
attac:hed to. com~octity pac:hage'3 intended for 
reta i Lers. 

(7) When fumig~tin9 muLtiple story bui ldings. each 
floor IS considered a separate enclosure. Application 
should begin with the top floor and end with the ground 
floo,-, 

(8) Seal all remail,ing exits. 

(9) Placm-d and lod: .,1.1. enh·ances. 

(:to) Aer-a-t:e 1-he st,-uc:tll..r(:'~ upon r..:ornp l€~t i on of the e)(pOSlJ.l·t~ 

period. ~tand~rd aeration time and practices should be 
deveLoped using a Low Level detection device. 

(11) 

Practices wi LL v~r'y widely at different sites. but wi Il 
lJ.~ual.l.y incl\1d(~ op(.:;oning windows, dOOl-SJ ltnd vents and 
activat~ng any V011ii I.ation eqUipmeflt. Re~nt~y of dn 

unaer-ated 5tl·ut:·hLr-(~ must b(~ done ill pa i ,-s \l,.h;.~al" i ng 
apPl"Qpria-tc l--c;.\'£:·pil'fJ'tO\~Y e'tUil=lOlt3'll·t. 

Disi'OSf:o 01- ,-etnt1inin(_:.t dH~5t f\~om tdblt?-ts 
SEE "STOR(\GE AND DIBPOf.lf.'lL" on page 
manual. Avoid braathing the dust. 

0'- pelle·ts. 
of th i '" 

(1) Gene,-a l 

-

Foll.ow "th,,,, per··I·in",,,"!" ins"lnlc\ions given inunediat(·~Ly 

above in par't "flil. 

lJSE~ of ptc1stic sht·:-~~~\til\9 01- t(':.n"paulins 1:0 pr'ovidfl' ,'1 

fumigation (~nr.:lo<:~'l""f:~ i$, on(~ of 'l'IH:!, t!,l3'siest and l~.:~ast 

i:~xp~nsive means fo,~ p'''()vidin~J lMeLltivr-=,ly gas tight 
elh::lo~;\l)-e!:i- which (:'I\&e~ ve\"y well t;ui-ted fo\" fumigation. 
Plastic tarps ~ra penetrated only very sLowly by 
hydrogen phoBphlrla 9ft., and "tight.c:overings are r~.diLy 
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formed from the sheeis. The volume of these enclosures 
may val-y widely. 

(2) Sea ling 
An enclosure suitable for fumigation may be formed by 
covering packagad ~ommodities ~i~h plastic sheeting. 
The sheet,,; m.~y be taped, glued, 01- clamped to,...,thel- to 
provide a suffl~lent width of material to ensure that 
ade~uate sealing is obtained. If the flooring upon 
which the commodity rests Is of wood or other porous 
m<.lterlal, It should be I-eposltloned onto plastic 
sheeting p,-Iu,- to cove,-Ing fOl- fumigation. The plastic 
c!)vel- I ng of the pile ""'Y be Sea led ,to the f lool- usl ng 
tepet g Luet saud or \<Jatel- sna~{eSt by shovel i ng so i l 01-

s.,nd ont 0 the end!; of the p last I c covel- I ng 0'- by othe,­
suitable P1Moced1u-es. The pl.as1-ic c:ovet"il\9 should be 
\-ei nfo\-c:cd by t.ape 0\- othF2'l- mO(*lTlS (H~f}und any c:iharp 
corner'S 01- edges in tht.~ stac~( so as. ·tcJ rf~duc:e the ,-iF,k 
of tea\-ing. ThitHlel- ~.hE-)e-t·ingt about 2 mils, is 
suitable for most Indoor tdrp fumigations. However, 4 
ml l plastic or thicker Is more suitable for outdoor 
applications ~}ere Wind or other mechanical stresses 
are likely to be .ncounter~d. 

(3) Add I t I on.ol App l ledt I on Instnu::t Ions 
Tablets or pellets may be applied umier the edge 
of the tarp or throu~h sLits. The pellets or 
tablets should be protected from conden9atioT~ or 
other source of wa(er. lhe sll t. In the 
covering 5hould b. carefully taped to prevent 
Loss of gas Of~C~ the dnse has beeT' applied. 
Pe l lets 01- tab L'€,t .. mu!St be p lac,,'d I n a sing le 
layer. Care ~hould be taken to prevent the 
plastic tarp from ~overlnu the pellets or 
tablets in ~uch a way as to prevent contact with 
moist air 01- to ,,"nfln,,! the gas. R.,f~,- to othp.,­
sec:tioTl'Zj. tOl- do'Sa<;~(~ and expOSUl-e tim~s. 

(4) Additional Precautions 
See appropriate prpcdutions if th~ fumiqation is 
conducted indoors as opposed to outclOOl·S. 
Indoor fumigQtion prec~utinT1S ar~ h~'ldLed as any 
ottlm- situation ~Ihel"f' 'lhe application ,s mach. 
from outside 1"iH-:! .;u-€~a I:H~i ny fumigt~ted (i .e. th~'=": 
adding of pell<~tH 01- t •• blf"ts to a dlsp(.!ns~~I- fOI­
unlfo\"m adclltio1l to gr'"ln). Wod:~,,"s may occupy 
cld jacent I ndoo,- "I-"",H; but tht~y mu~;t be Pl-otet:t~d 
from overexposure to hydrogen phosphide by 
ade·tuate sea ling. vmnt 11. •• 1' i on "1- ClS a l<lst 
resort, respiratory e,ulpment. 

00 not wal~ on ctackw during the fumigdtlon. 
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Pl.ace "Dt"irIGER" pl.acards at conspicllous points on the 
enc l 05\1-.-0 .. 

FqlLow py·ecautio\\s listed elsewhere in l8beling. 

(0) Aenlt i on 
Precaut ions must be i:ul·ten to aS5Ul-e that 
exposure to hydrogen phosphide in excess of 
allowed Limits dOBs not occur both during the 
fumigation and A8ration. 

4. APPLICATION PROCEDURES FOR IN·!'[~r..t~SIT FUI'IIGATION OF SHIP 
HOLtlS 

". 

a • Getlli:r.a.L.l.1ltIU:mailll.ll : 

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

(2) This pl-oduct i'3 i:oxif': to fish. Keep out of lclke.st 
stl-eams and oth~\~ .i:l·1.Ua·t it": envil-onments. Ito not 
contamini.\"te W{)tf~\- by cLeaniTlg e'"tuipmen-t Iolr disposal of 
was·tes. 

(1) Refer to Gnd comply with the regulations and 
pl-oceduy·c'.3 found in U.S. COflS"t Guaru Regul.ation,. 46 CFR 
147A. 

(2) Prior to fumigatin9 a ~essel flolr intransit car90 
fumigation, the master" of the vessel or his 
l-E!P\~ecr=-nta1.· iva, .1Utl the fllmiqat(ll- mus1: detel-mi He 
wh~ther tho \le~::.~,eL if;; t.;ui"\:abl.y dt~~5igT\("~cI i-lnd c(\nfiC:Jl1\-~d 

so as to .alLow for- ~;a"fc~ Of:CUPi:l1\CY by the ~;hip'!:, Cl·ew 
thr·oughout ttl!,) dux'"l i on of tht" fum i <J.1 t ion/voyagE'. 

If it is d .. terminad that the design and 
configuration of the vessel does no1: aLlQw for 
safe occupancy by the 5t~ipts crew throughout the 
duration of the fumigation/voyag~. then the 
vessel w~ll no1. b~ f\lmi~~tect unLeas all crew 
membel-s ·::ll"e ,-emovt.~d f,-om "l"he ves'.:.i.e l. The C\-t:~W 

membe,·s ,~; L l not b" a I.I.\l.,~d ·to no···ocC,upy the 
vessel un"ti L ttla vesfuel h~s been properly 
aerated and a d0termirlatiorl has been mada by the 
master of the v •••• l and the fumigator that th~ 

vessel is scfe for oc~upancy • 

(3) The pel·son l"E~'J.;pollr-;ib l" ·f"l· th(~ fum;,],,·l i 011 ",unt 

-
notify the mast~r of the vesselt or his 1 epresentAtive 
of the rc~uirenletltR relating to personal prote~tion 
e~\Lipment*t low r~nge detection @~uipmet't 811d that a 
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person qualified in the use of this e~uip'nellt must 
accompany the vessel with cargo under fumigation. 
Emergency procedures, cargo venti lation, periodic 
monitoring atld inspections, and fil~s-t aid mr~aSUl-es must 
be discussed with lind undel-stood by the mastet- of ~ne 
vessel or his repres~ntative. 

(4) Se"d_ all o?l~nings to the carogo hold 01- tanf: USiTI<J 
suitable, watel- pl-oof, \las tight mate\-ials. Lock 
and/ol- ot;1cl-w;se secure a It openi ngsf manw.ays, etc. 
used to entel- the hI' ld. Post ",'pr-oPI- iate "Dt-INGER" 
placards on same. 

(5) On "ta n~:e'·5 "the ove ... ·-sp(·;\ce preSSl\l"e re lief s."stelll 
of each tank must be sealed by (1) the closing 
of appropriate val.ves and (2) seaiing ttle 
openings into tl1e ove\--spac:e with gas tight 
mate,- i a ls • 

(6) Contact eppropriate' authorities. 

(7) If the -fulni<)ation is not t:oCllpleted anJ the vessel 
aer"ated br~f'ore the rod nnr--="d vesse l leaves P01-t, ·the 
pel-son in char-9lo' of the vessel. sha II i nsul-e that at 
least 1:\"JO tlni l'~~ of p(~rsonal pr"o1(::or.:tioll e'=tuipment and 
one gas 01- vapor de·~ec.tiotl dt-~vicf:' and d pel-son 
~ualified in their operation be on board the vessel 
during the voya~e. 

(8) During the fumigation or unti l a manned vesbel 
leaves port or the ~ar90 is aerated, the p~rso'} in 
Ch~~l-g~~ 0"'" the f U.\"I' i gel·t ion !":i.ha II insure tha t a 'loUd L if i ed 
person using 9as or v(~por detection e~uipment test 
spaces adjacent to the furoigated cargo area and all 
regularly occupied spaces for fumigant lea~cage. 

It" Lea~!ag~ of the 1'o.lll i gcJnt i $ dete(:ted t ·the pt:',·son in 
charge of the furoigation shall take action to correct 
the leallage CI- sha I.l i nfol-m the mastel- of -1:1-,,, va!_\se l 01-

h,s representativet of the leakage so that cOl-rective 
action can be taken. 

(9) Review with tne Master, or his r~pr~Bentative, the 
;,toyltge pl-ecaut j Ofl~:. and Pl"OCl~c:lul·es. 

*Perso nn L Pl- 0 te\:. t ion e·~.u i p:nen·t me~"l ns a 
respirator or ga~ mask fitted with a callister' 
designed for r'h~sphine gag which is approved by 
NIOSH/MSHA. A gas ma~k df\d canisfer is apPl'ov~d 
for use up to 1~ PPUI. Above 15 ppm or at 
unknown concentrations a SCBA or its e,uivalent 
mus·t be u~:;cd. 
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(1) AppLy eith~r the tabLats or paLLat$ by scattertng 
them uniformLy nnto the commodity surface uti Lizing as 
much of the total surface area as possible, or illsert 
them uniformLy into the commodity mass by hand 01 with 
Pl- obes to any dap th de,> ll-ed. 

(2) Close and secure hatch covers, tank tops, 
butterworth., etc. immediateLy following appLication. 

(1) At regular interval. monitor spaces adjacent to 
areas contilining fumigated cargo and all regularly 
occup ied lH-eas -r".n- fllmic)t.l1d- Leakdge usi n9 cJPPt-opt- ia1:e 
gas detection equipment. 

SpeiiaL attention should be given to living ~uartersf 
kitchen~, storerooms, mess halls, keel ducts, day 
roomSt the bridget engine room and any other enclosed 
spaces occup i(~d OJ- fi-(';,\·=LUf.Hlt'E~d by c,-ew member's dUI- i ng a 
voyage-. 

(2) If hydrogen phospttlde is detec'ted, evacuate the space 
01- ~l,-ea, l.oca1:e ('lnd sea L off "l"he~ SOUl"ce of the Leak 
wearing appropriate respiratory pr~tection e~uipment. 
Venti late the area bafore allowing uccupants to 
l-eturll. 

(3) Do not enter fumigated holds or tdnks. 

(4) Do not open, venl i lat,,· or am-"te the fumigated 
hol.ds during thi~ VOYclge. 

e. l~l:[,.C.f!.1lt.lll.n!ii_.1lI!i._E:Lll\;,~1!:l.'J):.t':. __ l!!Jl:.i.Xlg_l!.i.~t:1l11l:9.Ii;!: 
If necessary to enter holds prior to discharge, test spaces 
d il-eci Ly abo\.'~ Cil'-q';, ~~lH-"fi-JCP for' fu.ni<3ant conc:e,,"b"ai i OTI, 
using appropri~tc ~as detection and pel"sanal protection 
e,ulpment. Do not allow entry to fumigated are •• without 
pet-sona l Pl-otcct i on (~'\l1ipnl(~nt, unlr.'l~s fumigant 
concentrations are at safe Levels, as indicated by a 
suit~ble detector. 

(1) FuLly loaded holds ~n dry buLk carriers are 
considered an ouldonr fumigation. 

(2) Tan~(el- ho Lds wh ich mu,,;-t be enten~d to fumic)ate <.l1d 
partially Loaded holds Ofl dry bulk carriers ~re 
fumigatt,d 'f,-om with'" the iH'[-!a bt?ing tl-eated. 
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of th i s mdnua l 

(4) If hydrogen phosphide is detected a minimum of two 
,=t.lH~Lif·ied pcr£ .. ons on ship should we in- the gas mas~{ and 
canistel" desc'"ibed above whi le <Ien"ating the a,"ea and 
l oca t i ng D ncl S€;'i-\ ling the leak. 

5. APPLICATION PROCEl.!UF:ES FOR INTRANBIT FUMIGATION OF CONTAINERS 
ON SHIPS 

a. When fumigating bulk commodities to which direct 
addition of pellets or tablets is not allowed or packaged 
commodities, l-efe,- to 5t~c1:ion 113.a" on page of this 
manual. Do not pLdC~ table1s loosely on trays or sheets o' 
pdpel- 01-' foil since (\\OVefllE'llt of the containel- may disrupt 
the cor~ect ptacemunt of pellets or tablets. In~tead they 
must be app I_ i ed i n 010 i st ure per'me1lb I.e CHlve Lopes 1..",5 

descr ibed in sec""\" ion ":3 •. a. (6)". 

b. When fumigaiing a commodity by direct addition of 
pe I. lets 0'- tab I.ets, ,-~~f('::-l- to GeC";t i on 112.f. II on page 
of th is ·manua l. 

c. Intl-ant:;it fumiga·tioJl of t:ontaint-:o"'s on ships is 
regulated by Coast Guard Regulation 46 CFR 147A and the 
applicator or shipper must obt~in and comply with U.S. 
Coast Guard Special permit No. 52-75. COT,tact the Coast 
GUdl~d 0'- Re5c.JY"ch F'r'O(~llct5 Co,npany fo)·· add i t i onc':, L 
i nformt':.t i at .. 

d. Comply with t.;lener-al. pn:.~c:<~l1tions given in Labeling. 

.1" APPLICATION PI~OCEDUf::E8 FOF( FUMIGATION OF Bf,RGES 

a • Qe.ue.l:.a..l 
Since barge fumigdtion is a type of fLat stora~e fumiqdtio 
as ""ell as h~"",'ing 'S!.iil1iLar·itit.~s in common wi·th a ship, T'[~fF. 

to the sections "p'-Oc(·?c.lur·es fOl- Fl.a' Sto"oage" on p.tlge 
and "APPL.JCATHlN F'I'WCEDllF:EB For~ IW • ..:ANSIT FUI-HGIH ION OF 
SHIP HClL.r.S" on P<l,}C 

BaroCJe fllmigat i on is 1·r.::'9ul.at,·:·d by ~'he U. s. COl3St Gllt1r-d 
Regulations 16 CFR 147A aB modified by U. S. Coast Guard 
Spec i a L Pel-m it 2-"'1:::;. Th(:;o sh i ppe,' 
this permit prior to fumigating_ 
contact 

or fllmigator hlust POfise~ 

To obtain this por'mit 

u.s. Coast Guard 
Haz.:u-dou"S Mc"ltt-H"idl.s Bl-clnc:h 
Wazh: ngton, D.C. ~!05<l~~·-O()Ol 

b • file.:l.l.ing 
Spec i a L care must b(?-~ tal·:en i 1"1 dC"-:,ter min i ng whetIH:~i- (';) bargf? -
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is suitable for fumi9~tion. EKc~ssive Leal{age may occur 
through poorly saaled hold covers. 

? APPLXCf-'TION PHLJCEDUI,e:S Frm FlIl1T.GATION OF RODENT AND ~IllLr:: 
BlIRHOW8 

a. 

b. 

l.l ~i __ lt f_llllr.l: ll.1lI i.D!l_ E: iit:v.ilii 
Detiaphos(R) Tablets ftnd Pellets may be used out of 
doors only for the control of the following 
burrowing rodents and moles: marmot sP. 
I~OOcJChllCks and yeLblol-belly tI,al-mots (,-ochLhud:s), 
prairie dogs (except Ut~h prairi~ dog), Norway and 
,-oof ,-a'l"s, mic.e, <jrolLnd g·luh-,-el.s, mo Le5 (excE::'pt in 
Indiana)" voLco, qophers and cllipmunks (except in 
Ca l ifo'-nia). 

ae.1l1lt:.llilJl.ll_l.nail:J.lt:.ilJl.llB 
;>,dd f)-om ~~ to i3~Det i<lphos(R) T"b l"ts 0'- io·.to 4"0' 
Deti~phos(R) Pellets to each burrow opening. Seftl 
tight ly by shova l i 119 .>0 i l OV(l>'- the enh-ance. PLace 
the peLlets or tablets far enough down the burrow 
that the soi l used to pluq the burrow doesn't cover 
the pelLett; Ql- 1;}t

'
Lets, sLowin<;l down their action. 

t..Jhel-e possib Le, ~5.uiJ~iul-f/~ce tUtlTlels 0\- ,-unways ~jhould 
be t,-e,ltati evlO·'-Y ::; to 1.0 feet wi th .. dose of f4"'to ·S· 
tab lels 01- ~()' to 40.pe L l<!ts. Use lO~lm- ,-ah,r; in 
smaLLel'"' bU\-Y'ow':)t in {-i~!h1 soiLf3, undf.:.'}- moist Boil 
cotlditioTIS ,,'1nd hi<..)hE·n- '-c'3tes in lc:u-";-Jer bU\"rows.,in 
por'ous so i L~ z:ndfoJr" Whel} so i l mo i t~'h1\-(~ j s Low. In 
ex"lTemel" -dl-Y ()l- pur·ous so i l, it is sonle1: imes not 
possible to obtail' satisfactory results. Tilis is 
P,3.1-t i c:u I.ar·l}' 'b-ue in i ns·t.aTlces whel-e the blJ.l-rOW 
systems are extensjv .. ~ ~w.ch a~i moles or· gopher"5. l,t 
is always better Odt to fumigdte during extendad 
per· i ods of dT)' k1eL"ttl.er.. Trea"t ,Reopened bUl-rO\IJS and 
fresh runways a sacond time 1 to 3 days .fter the 
in it i a l t,-e"tment. 

Vet iaphos(R) m,~y he ,,",,oil out of doors only, fOI­
control of burrowing pest~. Do not use withitl 15 
f·eet (5 metciS) of inhclbi"hnl ~ltl-UI:tlll-es. Do not 
app ly to bun-llw5 "'il i Gil may open untlel- 0'- into 
occupied buildings. 

c: • E:n~lr..Q..umen.tt.l..l_J:lilZ.iJ.l:d!i 
fhis P'-OdUl:t is hIghly toxic: to wi ldlife. Non-tan)et 
organisms expo~ed to hydroQen phospllide gas in burrows wi 
be! ~: i lled. Do nl)'!' <IPP ly d h-ect ly to wate,- 0'- WI~t landr; 
(s'A'ampSt bogs, m.7!r ~;.h(~~, c~nd potho le~j). Do not contacni nat, 
wdter by cLeanln~ of e~uipm~T,t dr dispo~al, of wastes. 

d • f:nr!a.t19.!i!l:etL!.lI?.~J:;lr.::LBer.it:.l.r.;ll.o.ns 
The "se of DctiDPhos(R) in a ro8hner that may hi II or 
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oth€H-wi se h"::l-m an endangerf~d 01- 1:hl-eatelled spec: i es 
or adversply modify their habitat is a violation of 
fedel-a l ldW# The U'5e 1.) f th is pl-odllCt i 5 con"\:,-o L I.ed 
to prevent de~th Dr harm to end~ngered or threatened 
species that occu'- in thc, following counties 0'­
elsewhere in their r8n9~. Use of ttlis product in 
the areas listed balow is prohibited without first 
contacting ~nd obtaining permission from the 
Endangered Species Spl'cialist at i'he nea,-est 
regional offices of the U. S. Fish and Wi ldlife 
Ser'vice (FWS). 

Al-f~a5 lnhab i ted by Endcln(3t"~r'ed 0)- Th\"ea'tened Spec ies 
(1) Black-footmd ferret - state of Arizona. Color~do. 

Kansas, Montana, Nebraska. New Mexico. North Dakota. 
Oklahoma, South Dakota, Texds. Utah and Wyoming. 

(2) Blunt-nosed leopard lizard - Counties of Kern • 
Kings, Fi-esno, M~de\'a, Mel-c':E'.;.d, dnd Tulal-e in the C;:itate 
of Ca l ifo,"nia. 

(3) Desert tortoise - W~shington cnunty in the state of 
Utah. 

(4) Easter'n i nd igo '"n[,f,e - States of Flo,- ida and 
G9oo)-g i a .. 

(5) San ~oa~ujn kit fox - COllniies of Kern, Kin~st 
F'\-€~snOt Mel-r.:C:.\d, 1'1t)11'h:~rey, San Benito, Ban Luics. Dbispo, 
Santa Ba~barat "uLare and Venturd in the state of 
Ca l ifo,-nia. 

(1) NORTH CAROLINA 
DetiaphoaCR) Tablets 
used tor control of 
of North Carolina. 
not pe,"mitted. 

(2) OKLAHOMA 

and Pellets maY only be 
rats and mice in the state 
Use against othon- pests is 

A special pm-nllt f()\" bl..1d:-tai I.ed fI,"ail-ie d09 c:oll"h-ol 
by poi!:;oning i'E~ r·C:~·tui'~f.H:1 in O~,L;'lh(}m .. 'l. Contnct the 
Oklahoma State DapRrtment of Wi ldlife Conservation to 
obtain this permit. 

(;3) WISCONSIN 
A stcl1:e r-':::::~l-mj t is \·C:.~'{lJ i,"(';'\.1 fo\~ use of pes1: ie idf-?s i 1\ 
WisconSin -to con{',-uL ~,mc)Ll m-.:';}mrnaLs, eX(':f~p·t '-f.ds or 
mice. Pleat;e cont<lct YOU'" local [If,lpt\l"tm~~nt of Natu,"al 
Resour'cc!:"', o'ff ie':?> for i wfol-rnat i oth 

(4) INDIANA 
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Use of Detiaphos(R) Tablet. or Pellets for mole 
contl-ol is llot I"",gal ill the state of Illdi<lna. 

(5) MISSOURI 
A s'tate permi t i-:-;; 1-e·=t.uired for' use of pest ic :dE'S i r. 
Missouri to control em~lL mammals. except rats and 
mice. Please co"tAr,t the MissDu,-i Depa,-tment of 
COllSer"Vat i Oll off ice fo\- i nfo,".,at i Oll. 

(6) KANSAS 
A spec i a l pel-", it f Dr" b I.ack"-t<'l i led pr"a;,- i e d09 c. 0 llt ,- 0 l 
by poisolling is re,uired in Kallsas. COlltact the Kalls"s 
Fish and Game CO,"IIlissinll to obtain this permit. 

(7) CALIFORNIA 
Use of Detiaphow(R) T<lblets alld Pellets for 
chipmunk control is not legdl ill the state of 
Ca l i f 0'- II i a • 

(1. APPL:r.CArION PRllCEDUBES FOI~ FUMIGATION OF BEEHIVES, SUPERS 
AND OTHER BEEKEEPING Ef]UIF'11ENT 

. " 

n€~tiaphns(R) Tilblets dlld Pel.l.Elts may be llsed for th., 
control of the greater wax moth ill stored beehives, 
supers and othel- bccJ.-;eep i nq (~'lU i ptn(~Td: e.nd fo\" the 
destruction of tees, ~fricanixed beest and dineased bees 
iTlcl.uding -those infested wi·th tracheal mites and 
fOlll.b,-ood. Tt)e r"ecOmmendF.;d dOSdge fo\- this use is '60'-90. 
tab I.ets 0'- '3()(j7~45~ pt? ll'-'t~, pe,- 1000 Cll. ft. 

rumigations may be per'f()\'m(~d in t.-:hambFYCS 1:11: (1"tm()~pheric 

pre5S111-et UndE-H- "tal-pilulins, et('.:., by plaC:illg the tablets 0\­
pellets on t'-.lYS 01- in "'0 is·I~Ill'·e per'meab le enveLopes. {to no·t 
add mo,-e th<1n 2 t",b lr,-ts 0'- 10 pell.ets to each envel.ope,. Honey 
fr~m treated hiv~s or supers may only be used for bee food. 

':ilLI) WEATHER TUl!I'ICCU FUI"1HiATTnN 
; , ,- -, 

" ""'"~ "Iwlfect iV!l' tobacco 
migation can be ~chicv"(j a·· ~ F. This temperature is 
e tempe,-ature to wh iell the p .. l.le-ts 0'- tab ltots are 
posed, not the outdoor temperature. The fumigatioll 
Duld last at lea~1 96 hours prior to aeratioll. Billcl? 
1 $ is a $hO~~·tC.'l" expostf\-e PC:?l" i od than n01-ma lly used Cl·t 

.~ ld t~Olrei"'c':\tuY'c~:I extr'a c':n-e sh-,uLcI b("~ -t(~keTi ·to ,'3fiSU1'e 
'~e fumi~aTlt is spel1t prior to dIsposal. The wet or dry 
tt'~thnd of deac·tivi.~til'n m.!!y b(~ used, howaver. ,",Jhc:~n using 
tt>e ctn' method the! du-.'d" must !lot be ac:cumlll.atp.d so as to 
c:o T' '" i ne the 'laS be i ll<J }"'(! I (",a,;;c~d. The wet m(~thocl of 
d"eact i vat i on is l-ec:ommench·.::-d • 

-

" 
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tl H. PfmTECTIVE CLOlHING 
Wear dry gloves made of cotton or other material when 
contact with t~blets, pmllets. or their dust is likeLY. 
Wash hands after use. 

I. f~Ef:;Plf~ATORY PROTEC'I ION 
1.. ~)I-IEN RESPIRATORY PFmTECTION MUST BE WORN 

NIOSH/MSHA approved respiratory proTection must be worn 
d'lrin~ exposure to concentrationu in excess of permitted 
Limits 01- when concentr"tioIlS <H'e "nf<nown. 

~?. PEr,:MIB',IBLE GAS C()NCE:NTI~(\TT.GN RANGES FOR RESPIRATORY 
PROTECTION DEVICES 

A NIOBH/MSHA approved, fulL face gas mask - hydrogen 
phosphide caniste't~ ccmoincl1:ion may be used at leVEls UP 
io 15 ppm or to C5cape from levels up io 1500 ppm • 
Above this Level or in situations where the hydrogen 
['hosph ide concenh'.:lt i 011 i ", u,nl<JlowJI, <1 NJ:OSH/MSHA 
apPI-!)ved, ,;:,eLt-'conta i ned bnlath i JIg app.'l-atus (SCBA) 01' 

i t5 e'l.U i va Lent m""t be u" .. ,d. The NI()SH/ClBHA Pocf:et 
Duide, 8'-m::;, DHEW/NIOSH 78,-21.<>, lists these atld other 
types of approved re~·:J j '-i:1tor s and the concentrdt i on 
limits of which they may be used. 

"3, :':EtlUIREMENTS FDR AVAIL.AIHL.ITY OF RE8PIRATClRY PROTECTION 

Respiratory protection must be available at the site of 
application in case- it is lw~~·(J<::d whf"~n applying 
Datigphos(R) from within the structure being fumigated. 
An a~proyed full face gas mask - phosphine canister 
combinaiion or self-contained breathi~g apparatus (SCBA) 
01- i t5 e'l,U i va Lent must be ava i Lo1b Le a t the ,. i te of 
3ppl.ication. IT SCI<A or its ""luivaLent is not avaiLahl.e 
,.t the application site, it must be available locally, 
for example, at .:l fire station or r~scue s~uad. 

I~esp iratory pl-otel:t i 011 ,,<>o'd not be av .. i lab Le fOI­
dPplir:atiollS fl-om out';;ide, 'th., al'."a to be fumi9at(~d such 
as addition of tablets or pel.Lets to automatic 
dispensing devicest ctc.t if exposures above the 
pel-mltted exposul-m I,imi! .,iLl lIo't be ellcountel"ed. 

Resp il'atol-Y prot~ct i 011 I1CHnl not be avCl i Lab le fOI- outnool' 
clPP I, i C3t ions. 

:tf~I-'F.!sp'l,rat'i"\''''Y-I!l:ilil p'me'nt "Ys' no't - dvaj'!Lab'Le.~~o nora"~ f dl-m . the_ 
app L I ca-ft'on must" be -do'ne' fr orn ·'0 tits r de·i.the ·'stl-uC t ure ~I 

.I. I"LACARDIND OF l"IJMIGATEll 1'1f':E.',f) 
The appLicator must placard or pust aLL entrances to the 
fu~igated are~ with signs bearingl 

--
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:t. The s i ']n.1 l wOl-d "DANGER/::'ELIGI':O" "nd the SI'UL.L and 
CROSS~'ONES symb 0 Lin red. 

'2. The statement, "Ar'ea and/ol- commodity ltndel- furnigation, 
DO NOT ENTER/NO ENTRE". 

3. fhe statement "lhis sign May onLy be rernoved after the 
commer ity is compLeteLy aerated (contains 0.3 pprn or 
Less p~osphine gas). If ill~ompleteLy aerated commodity 
is tl-aT:'Sferred 'to a new -;:.itf: f 'the ne~J site mus't also be 

.., l.llr.>!!,Odec.! and wOl~I·{£IrS must not be r-d'xposc~d to more 1:han 
0.3 ppm phosphine." 

4. The date and time fumi'.l.,tion bHgins and is completed. 
5. Name of f'umig~ni used. 
6. J'I.t€J:me, atldre~;s, telephone nurnber· of the app L ic:atol- • 

ALL entrances to a funl~9ated area must be pl~carcled. Whel'e 
f'os!5ibl.e, pLaca,-ds should be pl.aced in advanc.e of the 
fnmi~..gtion in ol-den- to I·:ee-=p unau1-ho\-ized pel~S01\S away. For 
I-a i L l-oad hoppel- carSt p Lacc:'n-d i n(3 (l\U~:)t be pLaced seCUl-e Ly 0 n 
both sid.,s of the cal- n"'.1I- the? L·~dd(.r<; and "ext to the top 
hatch into wh ich the fumigant is i ntl-oduced. ~ . 

e./ ........ ~6, I 
~o not remove a pLacDrd unti L the treated - is aerated 
down to 0.3 ~pm or less. To dete1·mille whether aerdtion is 
comp Lete, each ·tumig<1ted si te or v"h ie: le must be moni tOl-ed 
and -:~hown to conta i n 0.3 ppm Ol~ I.e~;)s hYfJ\-()gcn phosph ide qas 
in ttle air space around and, when feasibLe, in the rnass of 
the commodity • 

Tl-an-t;.fer of incompletely llera·ted t:ommoclity to a new site is. 
rel-m i 55 i b Let however the ne\."J s·t 01~c19C' must be p lacar ded if it 
contains more than 0.3 ppm hydrogen phosphide. 

Workers who handle incompLetely aerated cornmodity mu~t be 
i T,-fol-mel1 and apPl-0pr iate f11e(:ISUl-E:.~S mu~,t bt!' 'l"c~\~{en (i .e •• 
v("~ntiLation 01- ,~espil-atol-Y pl·ot·E~c:tion) to pI-event exposur€~~; 
from exceeding the exposure Limits for hydrogen phosphide. 

It is recommended th.1t the person responsibl.e for removing 
the pLacards be farni Liar with the physicaL, chemicaL dnd 
toxicoLogicaL propel-tief,; of hydrogen phosphic1e. They should 
.. L!let be know Ledgeab I.e> in how to tahe gas r'ead i f,gS, expos'u"" 
I.lmlfs, symptoms and first aid treatment for hydrogen 
phosphide poisoning. 

K. GAS DETECTION EQUIPMENT 
lhere are severaL reliable 
is the hand pump When used 
appropriate detector tube. 

dev i r,:p.~1 mc.1r"keted. One type 
in conjunction with the 
They are portabLe, simpLe 

devices and do not re~uire intensive traillin9 or elaborate 
5tlpportin~ e~uipme~t 10 operate. Futl'~rmore, they are 
inexpensively adaptab Le to '-f.mo·l" moni tOI- i ng pr'ocedll\"f~s (Hid 

wi LL medsure concRniraiions of hydr~gen phosphide in air in ... -
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'tl·ace amoLI,n-ts on up. U~~C' ins-{-l·uc·l ions al~e enclo~ed with 
",,)eh pun:hdse. Consult YOU!' local suppliel' of such 
e'l,uipment 01' contact Re~·ean:h Pr'oducts Company fOI' mOl'e , 
i nfol'mat ion. 

L. AERATION OF FUMIGATED COMMO[lITT.ES 
1. • FOODS ANlt FEED~3 

Tolel'ances fOl- hydl-ogen phosphide l-esidues have been 
established at 0.1 ppm for animal feeds and 0.01 ppm for 
finished food.;. fo gua,'"n'h,e c:or"p L iance wi th these 
toLerances, it iz nQces~ary to aerate tl)~se COffiffiodities 
'1'0'- 48 hOUI-S :;1'- i 01' to offel' i nq them to the end 
consumel~ • 

:~. TOBACCO 
Tobacco mlH,,.t be ,lel-ah,d fOI- at least thl'",e days ('72 
hOlll-S) when fumig':lied ill hO<:lsh!!'ads and fOl' at least 1''''0 
days (48 hours) when fuo\igated in other contdiners. 
When plastic Lincr~ are us~d, lony~r aer~-tion periods 
will probably he re,uired to aerate the commodity down 
to 0.3 ppm. 

:'2j,. As dn alternative -to thes~3 aerkltion pel-iods, each 
r:onta i ne,- of a tn~ated corunllld it',. may be ana lyz~'d fOl' 
residues USil1q ac:c:e .. .,.ted anal.y'tical methods. If residues 
are Less than tolerance Level5, the commodity may be 
shipped to the consumer regardless of the above hoLding 
pel- i ods. 

M. AF'F'1.. ICAT{JI~ AND WORKER EXPOSURE 
1.. HYDl~DGEN PHOSPHIIJE EXPDt';I,I~,E LIMITS 

Exposure to hydrogen phD.phi~e must not exceed the 8 
hOU1' TWA o'f 0.3 ppm 1'~1" "F'pLic"dol-S and worker's dUl-ing 
application. Application is <!'~filled as HIe time pel"iod 
covering the opening of the fir3t container. appLying 
the apPl-upl-iate do""age of fumigant and cl05ing up the 
site to be fumiq~1ed. ALI persons in the treat~d site 
and in ~dj~cent indoor areas are covered by this 
exposure standard. 

~~ter application im completed worker OT appli~ator 

t1f)(pO!HlI-e must not r~xc(::,(~d 0.3 ppm nlt:t,x imum c01\c:'en'h~at ion. 
Such exposures mny occur because uf leakage into 
enclosed areas from fumigation sites, during reentry or 
during transfer of underated cummodlty. 

2. AF'F'LICATIllN OF FUMIGANT 
Df~pending upon tempel',3tU.l''' and humidity. J:tetiar>hlls(R) 
Tablets and Pellets relea •• hydrogen phosphide gasf,pon :. -~,~, 

exposure to moisture from the air. This release is 
sometimes slow enough te prrmit applic~tors to deposit 
fumigant in the d.slred areaB and than vacate the 
pI'elnises without signiflcilTd '~XpOSU1-e to the gar,;. If 
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-the fUmigator's expOl!lun" "xce~,ds the 8 hou,- TWA of 0.3 
ppm, app,-oved ,-esp i'-at\J'-y protect i on must be wOI-n. Gas 
concentration ~ea~uremer,ts for safety purposes must be 
made using low leveL detect~r tubes or other suitable 
low level detection e'tuipment. See th,~ "Industl-ial 
Hygietle Monitolwing" section below. Infol·mation on 
hydrogen phosphide (phosphine, PH3) detector tubes may 
be obta i ned f,-oln Ret;ean:h F',-odll<.:ts Company. 

It Is usually advisable to wear approv~d respiratory 
p,-otection f-,-om ata,-t to finish. This is pa,-1icula,-ly 
true when performing large space fumigations or when 
fumigating bulk stored commodities in flat storage 
bu i ld i ngs. 

3. L£IlKAf.lE FROM FUMIGATED SITES 
H)'cir"ogmn phosphide is highly mobi le and given enough 
-t-ime may penet\Wa'te !:3-eemingl.y 9;35 1.-i",ht matel~ials ~uc:h as 
concrete and cindm,- block. Thm,.-efo,-e, adjacent, 
enclosed ar~as likely to be occupied should be examined 
to ensure that aignifica~t leakage has not occurred. 
Sealing of the fumigated site and/or air flow in the 
occup ied al·eas should b_e used {'O _lwr~duCf~ expOSUl"e. 

4. AERAT rON AND REENTRY 
1t the a,-e,1 is to b", en"t;.red afte,. fumigation, it mUf;t 
b~ .. erated unti l the level of hydrogen phosphide 9~a is 
O'.:~ ppm Ol~ bei.o\.\I. Thf .. ' al·t~A OlW site must be monitor-eM to 
ensure that liberation of gas from the treated commodity 
does not result -in the developmant of unacceptable 
levels of hydrogc- ~~o.phide. Do not allow reentry into 
1redted ~reas by ~ny p~rson before this time unLess 
p,-otected b'y an app,-oved ,esp i,.-«to,-. 

I-IANDLl:N13 UNAERATL"~[I COMMODITIES 
-I,-anate,- and p,-oceasin<J of a tr'e<1ted commodity p,-io,- to 
camp lete ael-at i on is pelwm i ~~'5 i b I.e, howevel"' wOl"~,el"s must 
not be exposed to hydrogel' phosphide in excesa of tl'e 
permitted exposure liml t •• 

INDUSTRIAL HYGIENE MON.J:TClRT.NG 
It Is recommended that hydro~en phosphide exposure be 
doe.:umented in an oPe,-a1-ion I.og 0'- m,11lll,ll fo,- e,lch aite 
and ol>e,-at I on wheY-e e_~po"ur-f~ may OCCIl)-, The pu,-pos'~ of 
ttl Is rno nit 0,- i ng I a to f>"f,v<!)nt exr.:t~ss i va eXf> of;l1l-e and to 
determine wh~n and where respiratory pr~tection is 
,-e'tllil-ed. Th Is moni to,- i n9 is m"nd"to,-y although one.:" 
exposu,-es have bQPon adt~'-Lllat€, I.y Chi""iH:t~~'- i zecl, sILbt;c"1_lIenl Jt-
nlonltor'ing is not )-outill(~ly ,-e'l_l1in;)d. Howev.~'-, spot ",.,."yf 
,:hed:s should be mllde O(:CI~'.ional.l.y, especially if _.rlt!/<,),,,J'-l 
condition!" signifiC:.lntly ch-:lIl'J";f Gas concent,-ation 0,1:, tit! I 

IItf:?a~;\.ll"em(·:?n·t$ ~houLd b'£~ ·t8~{en in the wor~ter·ts b~¥el)thitlc:J ~-1<t(<- ttl. 

lone. Monitoring Is not re.ulred outdoors • . ~ 
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7. ENGINEt::.RING CON'IROLS !"INn WORK PRACTICES 
If Initial monito,-ing shows that wod:el-s al-e exposed to 
concentrations in excess of the permitted exposure 
limits then engineering controls (such as forced air 
ventilation) and/or app,-op'-Iato~ wo,-~: practices should be 
used whe,'e ponslb le in "n attempt to reduce el<posu,-e to 
below permitted limits. 

STORAGE ANI! DISPOSAL 
1. STORAGE 

f'lasks shou ld bp. sto,-ed j n a dr'y, w .. ll vent I lated ar'ea, 
",,~ay f,-om heat and unde,- lod: and ~my. Po!>t as a 

·pesticida storage area. Do not contaminate water, food 
0'- f ... ed by sto,-ing pesticides in the same an;>as used to 
store the!!'e commodities. Do not sto,-e in buildings 
whe,-e humans 0'- domestic ,lnimals ,-eside. Keep out of 
reach of chi Ldren. 

Detiaphos(R) TabLets and Pellets are supplied in gas 
tight resealable, aluminum flasks. Do not expose the 
pl"oduc"t ins i de 1"' L,1SItS to a1mo~ .. pher i c ma i stu,"e any Lon~elY 

than is necessary. S.al tightly before returning opened 
fLasks to sto,-age. The sh.?lt· life of D",·tiaphasCR) is 
virtually unlimited if tl,e containers are tightly 
sealed. 

F If',,,ks shou ld not be ~to,-!.',d at sub--ze,-o temp.,,-atures 
because this wi II incn~a';e th,~ possibi lity of dn 
ignition (flash) ~hen open.d. 

2. D:r. SPOSAL OF UME,E;aCrE:1:! OR E:BBIl.etl.L.:CBt':eCII':I! TABLETS OF~ 
PELLETS 
CF,-om 51' iLls, leal~ i ng f l,lS~:S 0'- o·th"n- sou,-ces) Unr'eClr~ted 
or partially reacted DatiClphosCR) Pellets or 
DetiaphosCR) TClblets are acutely hazardous. Imprope~ 
disposaL of these products is a violation of federal 
Law. If these products CClnnot be disposed ~f by 
ol-d I nary use or accord i n<3 to th~) i nsh-uc:t ions that 
foLlow, c:ontdct YOUI- statr1 p(~stic:ide Ot- l,nvi,-onment'll 
control agency ar the hCl~.rdou. waste represelltative at 
the neal-est EPA '-t?giOllal offiCI> fa,- guidanc:e. tlo not 
contaminate water by disposal. 

SomR local and ot~te w •• te disposal regulations may vary 
f'''om i-he fo llowi ng ~Ne(;:ommendClt i una. tli~lPO,!u~ l pr't\c:(~cll1,~es 

should be ,-eviewed wit" '~Pf,,"op'-Iat<~ authorities to 
ensu,-e cOOlpliil~1c:e with L()(:<ll l"I"llul.ations. 

FL1r~ !:'F'~:CIFl:C rNSTRlJCTrON!~ sr:::r::: "t~prLL AND l_r:::AK 
PROGEl)URI:':S" ON PAGE: OF THIS MANUf.lL. 

~~ .... [lISPllSAl. OF F'r::LL.ET OR TA[IU:'T DUST FOl..l..OWnrG A t,PACF. 

.\ 
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FUMIGATION 
a. 

b. 

tlemn:a.L 
If properly exposed, tile residudl dust r'emaining 
af1e,- a fumigation with Detiaphos(R) wi II be a 
gl-ayish wh i teo, ~-pl"!-nt, nonhazal"dous wasi:e and wi I l 
cont3in only ~ ~maLL amount of unredcted magnesium 
phosl:)hide. r-rtf4'G,l.\ct. m(lgnesiuRl pho~phide even l"e~<.:ts 

nfl)l-e camp lett1' l ')6 l' htJ f1 ,1 tum inurn ph osph i de. How£:.'vel- t 

d'isposa'l of incompl,.~i:t?l.y expost~d magn~sillm phOSr:!·lide 
(~ more hazardous thaD disposal of incoulpleiely 
e'xp osed 3 I. um i num ph osph ide bec" use the f ol-mer· ha,;; a 
fas1er reaction rate leading 10 high gas 
~C!ent1-ations mon' ·~uid:ly in a confined a,-ea. 
There·o1-e, residua L dust from i ncomp lf~1:e ly exposed 
pe l I.ets 01- tab I.ets (B<oe "EXPOSURE GUIDE" Ott page 
of this manual,) will. re~uire special care. 
Confinement of ~AE11dll~ spent residual dust, as iT' 
d cl.Qsed container, or collection and storage of 
large ~uantities of t~lis dtl$t m~y result in a fire 
hazard. Small amounts of hydrogen phosphide may be 
given 01'f from -the uflreac'h?o md(]oesiutn ph a C;lP II ide, and 
confinement of the 9as may result ill a flash. 

~
. n less it can be dett,,-m i m,d with ce,-ta i nty that th i s 
dus1 is spent it must be hel.d for several days 
beyond the re~uired expo~ure time prior to dispos~l 
or the wet method <see beLQw) of d~activation must 
be used. If the dust retains any of its greenish 
color the wet method is recommended. 

lll:y._Me.thll.11 
In open are~s, sm8lL amounts (up to 5 fLask~) of 
residu~l dus1' may b@ disposed of on site by burial 
01- by spread i ng OV(-?'- the 1.<;1nd sur'face away f,-om 
inhabited bui ldings. Up tn 3 flasks of this 
residual dust (4 to 7 lbs.) may be colLected in a 
one gallon bucket for hul.ding or disposal. Larger 
amounts of re5iduaL dllst may be ~oLlected in a 
porous cloth bag (burlap, co1ton, etc.) for holding 
and/or transportation to a suitabl.e disposal. site. 
110 not put mor·'~ than onf,' hel Lf caSf~ (B f l<,~;~(S of 
table1s or 10 fl~Mk. of p.l.lets) of residual dust in 
eal":h bag. f'Lways 1Tdllspor't 1 .. "e~:;(·~ bag~ in an opmn 
vehicle. Do not pi le b.gs. CAUTION: Do not use 
1his method 1'0'- du,:;\ thclt sti lL n~tains some of its 
original greenish color. Never confine, dispose of 
or stol-e r'e!'dducJL dU'f-d in c:ln~et1 con-tainer's slu:h a l :;' 

dumpsiers, drums or pl.dstic ba~s. 

Spp-nt \"I~S i du,) l dusl· -('r·.,co [I~~t i .,phos(R) may be 
colLected and disp05~d of at d sanitary landfill, 
approved pesticide i,\ciner'afor or oth~r approv~d 

~jite$ Ot- by othe-l" t='t-O':t~dlJl-t..,fo') t':)PP\"OVF:,'(j by f~~d(-:~l-dl., 

state and local authoritiP5. 
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Do not dispo~e of dust in a toi let. 

c:. W~i_M~iblld. 
Fill an apPl"Opl"iah, sized m~,tal containel" 2/3 full 
with wa tel". r'et~T·gent·' need· no t:':be"'usedl'l'o" 
magnes rum 'ph"osPh Ide. 1.".'.,-, no less than'·10 ya llons of 
waterWo,., each c:ase of spellt mater i a l. '-Part:l.! l.Ly, 
f!lPent pellets and t<,blets may l"eact '\uite vigoro'lsly 
during wet deac:tivation if they were exposed under 
Aold and/or dry c:onditions or if the fumigation 
Reriod waf:; sho'r·tened. It is suggG.·steci that a small 
I;.ol"tion of 1"he p,"oduc1" be te,;1"ed Pl"iol" to immer'<ling 
~rge amoun1s of materials in water if it is 
;uBPec:ted that the prQduct contains c:onsiderable 
lln"t-eac ted m.a~ncs i Uin ph osph i d(::~. Due·t 0 the 
l"eactivity of magn",siulll phosphide, addi1'ioTls to the 
watel" shoul.d b~ made ,;lowl.y aT.d c:ar'eful,ly. All.ow 
-t-tre!".:,llixtul-e to stand wi-lh occa~.;ional stilTing. Weal" 
appropriate respiratory protection. DO NOT COVER 
TH"" CONTAINER AT ANY rIME. This mUC-it be done 
outdoors or in front of an adequate fan that 
exhausts immediat~Ly outside. 

Dispose of the water/dust mi~tu.'e (sl.urry) (with or 
without preliminary pouring out of excess water) in 
a 'Soanital·y Landfi Ll ul~ o1'hf~Y sui t<:lb I.e bu\~iaL site 
approved by local dutho,~i1:i(-?s. WhFf'l-e periilis~.ibl.et 

the slun"y ma~ be p,)l1reri out Oil the ',wound. If it 
is held '6Tl10Ul"S it may be poured into a StOl"lI) 
se"lel~ • 

4. DISPOSAL OF EMPTY FLASKS 
a. t1elbll,d._One:: Tl"iple r'i"",,-, flac-iks and stop!>el"S 

\., . 
\ 

with water. Then offe,. for recy~ling or reconditioning, 
or puncture and dispose of them in a sanitary Landfi II 
or other approved site or by ott1er procedures 
appl~oved by ~~tate c;1nd I.oc;:ll. dutho'l- i t ies. [Ij~;pose of 
rlnsate In a sanitary l~ndfi II or by oth~r approved 
pl"oc:edlll"es. Sma II '\UdTlt i t ie:s .. an be pour'ed out on 
the ground. 

b. M~ib~d,lw~: Remove Lida and plac:e empty flasks outdoors 
or in structure being fumiga'~ed unti L residue in 
f lashs is l-eacted. PUTl(:tl1l"C and d i"pose of them i" 
a sanitary landfi II or other approvcd site or by 
othel" pl-oc:edun~s <lPP1"oved by state and loca l 
authOl"I tics. 

SPILL. AND LEAK f"ROCEDUI,ES (.d. f'l4sb) 
1 • GENERAL 0 V-- ~"VI ,,+,, 

A spi Il 0;r:t ,1" th,ln incid."ut(d to <'pplication or' nOl"lnal 
~andlin9, can produce high I.evcls of gas ~nd, therefore 

.~ 
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attending pen50nneL must weal- a SCE<A 01- its e''luivalent 
when the concen1r~tions of tlydrog~n phosptlide gas is 
un~tnown •. If the c()nct,;~nt,-at i on is ~ttlown. othel­
NIOSH/MSHA app,-ovr~d ,-e5p i,-,..tory pn,tect i on can be wor-n. 
Wear dry cotton or other glcves when handling spiLLed 
materiaL. 

2. DAMAGE TO FIBf_RBOARD C,'\Sf.'. 
Check a Lumi num f- Lasks. If they ,woe damaged hand Ie as 
described below. If they are undamaged return the~ to 
cardboard cartons oro_other suitable packaging which 
complies with DOT reguL~tions. 

:~. LEAKING FLASK PROCEDURES 
If aLum i flum "f lasl-{s have bet~n punt: tu\"ed or damaged 
causing a Lenk, the produ~t may be imm~diately used, tt.e 
c~ntainer may be temporariLy repaired with aLuminum tape 
or the Detiapho~(R' may be tran.fer~ed fr~m the damaged 
fl_ssk to a sout,d metaL contain",- which should be seal.:;d 
and p,-opel- Ly labeled a;;- I1I<'1'JTlesi um phosph ide. T,-anspo,-t 
the damaged containers to an area suitable for pesti~ide 
stol-age for inspection. FU1·"thp.r iTH5i:rUc.tions and 
l~ec".mmendat ions may be obt", i ned,. if ,oe'tuil-ed,. fl-om 
RE~seal-ch Pl" ad uc ts Compa ny. 

I-land I.e empty damaged cont .. i nc~"";; a'!, desc:,- ibed undel­
"DISPOSAL OF EMPTY FLASI<S" .,b ove. 

4. SPIL.L PROCEnUI~ES 
Do not fLush spi L(~ge down drain with water. DO NOT 
o.'.5e l'"ate,- at anytime "'-0 (:I.ean UP a spi Ll. Wa-toe\"" in 
contact with unreacted t8blet. or peLLets wi LL rapidLy 
accRLerate the production of hydrogen phosphide gas ~nd 
cpuLd cause spontaneous ignition of the gas. If the 
spiLL is onLy a few mimdc.s oLd and is not cOlltl>minated 
by other materials, coLL.ci the spilLage and pLace it 
back into the ol-iginaL fl.a,;\: 0'- other' s',und metaL 
container and tighten th~' cap. If posslbLF.1, us!> 
immediateLy. CAUTION: AN IGNITION MAY ()CCUI~ WHEN THESE 
CONTAINERS AR~ f<EOPENED. 

If the spi lLed material is cont~minated or has begun to 
vll!llbly dec:ompo!le, gath.,r- it UP and pLc)ce it into open 
toP. perforated ,~Llon c~n5 aTld process it immedi~teLy. 

Do not add more than about one fLask (2 to 3 lbs.) of 
spi Lled matel-iaL to the bllcket. If on--site 
dP.(ilc:tivation is not fed~t)lbl.f.~t 1'IH~$f.? open conl'aint;1"os 
should be tl-ansPol-ted in opc~n '",hir.:l£,s to a suitabLe 
area away from occupied bui Ldinqs. Wet or dry 
deactivation may then be ~nrried out ~s de5cribed in the 
section immediately beLow. 
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5. D£ACTII)ATION AND DISPOSAL OF lJ1:-lBfZ~r~IEIUJB_F.:l:IBIIl:l\"L.~LIi:E:r.,L:Ie:IL 
TABL.ErS UR PELL.ETS 
a. W~LMaihlld 

". 

Transport mail!l"iaL b)' h,;}nd or in ot-'en vehi(:les to 
open ail" awa)' t'l"om occup ied ,.tl"llctures. Fi II a d,'um 
2/3 f I1ll 101 i th WD tel'·. 

~tergen1' n~ed no1- be us(~d for magnesium phosphide. 

l
eh flasf( of tablets or' pellets should be mixed 

ith no less thDn 1 gallon of water. Partially 
,ent pellets or tilblets mDY react quite vigorously 
,"ing wet de.:lctivation if they .. el"e exposed Ulldel" 
.ld and/or dry conditions or if the fumigation 

p~~- i od was shO,--t£Hh~d. It is sUY'::les'ted that a sma II 
P,fl"t i on of the PI"oduct. be ~!,sterJ PI- ~ 01". to. immel"si 119 

:~yge amounts of material In water If It IS 

!Spec:ted that the pI"OrJIlCt contains t:onsidel-able 
. ·r·eac:te(~ magnc'!:Siu1O phosphide. Due-~ to the 
lj';activity of magnesium pho!;phide, additions to the 
~atel" should be made slowlY and cal"efully. Allo., 
'he mixture to stDnd with occasional stirring. Stir 
occasionally thereafter for at least ~ hours. Wear 
appropriate respiratory protection. DO NOT COVER 
T'~E CONTAIN"-R. IF THE CONTAINER IS COVERED THE 
HYDROGEN PHOSPHIDE BEING GENERATED WIL.L BE CONFINED 
AND WILL DECOMPOSE FXPU1SIVEI..Y. The ,~et method of 
deactivation is the method of choice for ~uantities 
in excess of 5 flasks (10 to 15 pOUJlds). It is safe 
to dispose of. th is .c:;tul-r"y. 

Dispose of the resulting deactivated SLUrl"Y, with or 
without preliminary p~urin9 out of ex(:ess water, at 
a sanital"y landt'i II ill" oth!>l" suitdblc~ bUI"ial site 
approved by local authorities. Where permissible 
this slurry may be poured into a storm Mewer or out 
onto ihe gl"OUlld. 

b. DL.y. ... Me:t.blld 
As an a liel"lIai ive to the .,,~-t method, whell 
permissible sm~ll amounts (up to 5 flasks) of 
pal"t'ally l"C!:'acted Il'" ulll".?act"d m"tr.wial may be 
spread out in an ope'l, SeCtlre are~ away from 
occupied bul ldings to be dUilctivated by atmo!;pheric 
molsiure. 

NOTE! Never place pellets, t~blets, their dust or 
the dust/water slurry in a confined container such 
as a closed drum or pla!;tic bags. Any hydrogen 
pho.ph ide genm"ated I~ i 1.1. be conf I ned alld may 
decomposo explosjv~ly. 

-
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INSTRUCTIONS 
FOR INTRANSIT 
FUMIGATION OF 

SHIP HOLDS 
WITH 

Detiaphos(R) 
PELl.ETS 

AND 

·IABLETS 

RES"fRICTEI' USE PESTICIDE 

.. •.• _ -- ._~_ • ....s-t'~ 

ACCEPTED 
wi:h CmmF.NTS 

in fa'A Letter Dated: 

MAR 161987 
l!n(j~r th f'roC'!'111 lr'lf'Cctidde, 
Fun~ddt.·. and I{{ .. :lcntlddt' J\C'i. 

a.') :mh.'mlcd. fnr the ~ticidc 

regislen.",-i under EPA Reg. No. 
7,s-VV-faZ 7 f cr. ,.., 

(lUE TO ACUTE INHAl.ATION TOXICITY OF HIGHLY 
TOXIC HYI1f~OGEN PHOSPHIDE (PHOSF'HINI!.. PH3) GAS 

For retei l sale to and usc only by certified applicdtors for 
those uses covered by the appLicatorts ~ertification or persons 
trainpd in accordance with the attached product manual working 
under the direct supervision al1d in the physical presence of the 
certified applicator. PhysicdL pr'esence means 011 site or on the 
pl-e-nlisf::OS. I~ead and fo l Low the 1.8bf~l ilnd the R~~;r~~lr'ch Pl-oducts 
Compi'lny product manua l ,oh ich cvnta i ns com\> lete i n,;t,-uc.:t ions fo,­
the safe use of this pesticide. 

EPA l~stab l i shment No. 339132WGOl 
EPA Registraiion No. 2548-67 
EPA Registration No. 2548-68 

• • • • • •• •• 
• 

•••• • •• •• • 
• .. . 

• • • .. . 
'" I • • .. 
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Detiaphos(R) Tablets and Detiaphos(R) Pellets are fumigant 
P'-E'p,,,-ations c:ontaining 34}~ mngne,;;ium phosphide (by 
weight) whic:h when ,-emoved f'-I)m theil' o"iginal shipping 
containe,-s wi LL libe,-aie hyd,-ogE'" phosphid., (phosphine). 
The ,~eaction between atmosphe'-ic mois1:ul-e and magnesium 
phosphide whic:h Pl-oduces hyd,-ogen phospilid~o wi II continue 
fo,- seve,-al days depc>ndlng on tempe,-,otu,-e and humidity to 
whlc:h the preparation I. exposed. oro be effec:tive the c:ar~o 
holds 0'- tanks should n,main seal"d fo,- the du,-ation of the 
voyage. 

(l) Shipboard fumigation Is also regulated by the U. S. 
Coast 3uard regulations 46 CFR 1471'1. 

(2) 1)et iaphos(R) Tab let!e:- (EPA Re",. No. 2548-68) and 
Detiaphos(R) Pellets (EPA Re~. No. 2548-67) are 
cLassitied by the U, S. Envir'onmen'tal P,-otec:tion A",eTlcy 
as RESnUCTED USE PESTICII)I,:S, DUE TO ACUTE INHALATION 
TDXICITY DF HIGHLY TOXIC HnmnGEN PHOSPHIDt, (PHOSPHINE, 
F'H3) GAS. 1"0" ,-etail sale to and usc, only by c:e,-tified 
~pp L i ca-to'l-s f or those U~H~!a. covel-ed by the apl~ l i cato'l- fg 

c:ertific:ation or persons trained in acco"danc:e with the 
attac:hed p,-oduct manual wol"f<in~l under th~o dll-ec:t 
'.?Iupel-V i s ion d nd in the phys i C~'=l L pl-ecsence of 1:he 
cel.-tif'ied appLil':.ai"or. Physical p\-esenc:e means on site 
or on the premises. Read and folLow the label and the 
Researc:h Products Company product manual which contains 
complete instructions for the safe use of this 
pestic:ide. 

(3) This p,-oduc:t is toxic: to fish. Keep out of laf,es, 
streams and other a~uatic environments. Do not 
c:ontamlnate wat.l- by cleanin", e'luipment 0'- disposal of 
wastes. 

, , 
, " 

(4) For additional Information refer to product labels'a,M 
the b 0 of' let ent i t led "App I, i ca t ion p,- ac:ed ure,; f 01- , 

Detiaphos(R) Pellets aTld Oe-tiaphos(R) Tablets". 

•••• , " .. , 
, 

(1) RefE"- to and comply \\Iith the r'equlations and p,-ocetlll.nes 
found in U. S. Coas't Gua,-d r'e'ilUlation, 46 CFR 147A .... ••• 

• I • I 

•• .. (2) Prior to fumlqaiing a vessel for intransit c:argo 
fumigation, the master of the vessel or his 
l-ep,-esentertivE', and tht? fl1mil;latol- ",ust deie,-minf.! whether 
the vessel is suitably r:lr~sigrrf!d and confiqur'ed so dS to 

.. "" · .. • • 
• • I •• I • • 
I'" • 

• 
• I ••• 

· ..... · . •• 
I , • ~ , • · . .. . , 



()4I:!OO 
('I4t150 
049()O 
049!V) 
C''::;t''OO 
n~~o~;o 

(\~-;tor) 

n51.~iO 

t)5~l.')O 

(\~12~;O 

')~j:J}OO 

05"350 
05400 
('I~;4~j() 

(~5f::OQ 

"~.;!:;50 
e,;bt )() 

(\56~iO 

(l570(> 
()~j7~iO 

(\~;C()0 

t)~·O~jt) 

0590() 
05950 
06('()() 

060:-5(\ 
061.00 
06~50 

(16200 
06250 
06:.~·(~() 

('I. • .s .. ~' .. r) 
( 6400 

0(,450 
065()() 
~'()550 

06600 
O·~ .. 65t) 
(\~"?(u:' 

06750 
O~/llOO 

O',f:!50 
0(,<,'('0 
O-t,95t> 
07'-'O() 
()"?')~j«) 

071(Y) 
on!)o 
(\7200 
O?25() 
(r7300 
073~iO 
(17400 

Page 3 

allow for safe occupancy by the ship's crew throughout 
the duration of the fumigation/voyage. 

:') 

If it is determined that the design and configuration of the 
vessel does not aLLow fOI" safe occupancy by the ship's 
crew throughout the duration of the fumigation/voyage, 
then the vessel wi II not be fumigated unleBs all crew 
membel··s are removed fr om the vesse L. The crew menlber"s 
I.i II not be allowed to )"e-occupy the vessel unti l the 
vessel has been PI"OPel"ty· ael"ated and a detennination has 
been made by the master of the vessel and the fumiqator 
that the vessel is sate for occupancy. 

CH The pel"son responsible fOI" the furni\1ation must notify 
the master of the ves~eL, or his representative, of tile 
requirements relating to perBonal protection equipment*, 
low range detection e,uipment and that a person 
q.ua l i f i ed in the use of th is "''l.U i pment must accompany 
the vessel with cal"go under fumigation. Emel"gency 
pI"Qcedun;!s, cal"go vent i I.at! on, per i od ic moni tOI" i l\q and 
i ns~'ect ions, and t'irst aid mf~e1SU1~es must be d i seus-sed 
with and understood by the master of the vessel or his 
l"epI"esentat ive. 

(4) Seal all. openings to the cargo hold or tank using 
suitable, water proof, gas tiqht materials. Lock and/or 
oiherwise secuy'e ,lLL openin<.:I'5, l1u!n~ays, etc. U5t~d to 
enter the ho ld. Post <.'IPPI" OPI" i <.'Ite "DANGER" p lacar·ds on 
same. 

(5) On tan~~ers "the over-space p,-ef:\su)-e \-e Lief system of e(lch 
ta nl: must be sea led by (1) the c los i nq of aPPI" OPI" i a te 
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 Chal"ge of the vessel sh,. l l i nSUI"e that at leas."\' t'-'lo 
units of pel"sonal pl"otectintl e'luipment and one ga"r'o'·· 
v~por detection device and a person ,ualified in thbir 
operation be on board the vessel durin~ the voyage. 

, . 
•••• U» 1)U\" I ng the t·um i gat i on 01" unt i l a manned veSBe l letl,vl\!"; 

port or the cargo Is aerated, the person in charge af 
ihe f·umigation shall insuI"e that a ·~ualifled persn'lII • 

• 1 .,., 

US I ng 9dS or Vt..,=,p O}- detec t ion e·:t,u i pment tes1: spcH:es' I I 

adjacent to the fumigated cal"go al"ea and I"egulal"ly", : 
OCCup ied spaces fOl- fumigant l",al:age. " 

"'" , . . 
. ) , ~ .. . 

If leakage of the fumigant Is detected, the person In charge 
of the fumigation shall take action to correct the 
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Leakage or' sha II i nf'ol-m the master of the vess," L 0'- his 
rep,-esentative, of the l(~<'f:"'1e so that cO'-I-e,ctive 
action can be taken. 

(9) Review with the master, or his representative, tile 
voyage p,"ecau't ions and p\~ocedu\~es. 

*P~'sonal p~otection e,uipment means a respirator or gas 
mas~t t itted with a canist",,- designed fOI- phosphine gas 
wh i ch is appl- ov<od by NIDSH/MSHA. A gas n,aslt and 
canister is approved for use up to 15 ppm. Above 15 ppm 
0'- at unltnown concentl-ations a SCBA 0'- its e'l.uivalent 
must be used. 
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(1) Apply either the tablets or pellets by scattering them 
l!nifo,-mly onto the commod i ty su,-f<,ce ut i Liz i ng as much 
of the total surface area ~s possible. or insert them 
uniformly into the commodIty mass by hand or with probes 
to any depth desired. 

(2) Close and secure hatch covers, tanl' tops, butterworth., 
etc. immediately t'oLlowing application. 

(1) At regu I.e,- i nte,-v" ls 
containing fumigated 
for fumigant leakege 
e''I.l! I pment. 

monitor sp~ces adjacent to areas 
cargo and all regul.arLy occupied 
using appropriate gas detection . , , ,. 

•• •• 
Special attention should be given to living 'l.uarte'-tl,' 
kitchens, storerooms, mess halls, keel ducts, day rooms, 
i'he b,- idge, eng i ne '-Oom "nd <lilY othe," enc: losed space!. 

•••• occup ied or f,"e''I.uented by crew mr,lmbml-s du,- i ng a vOY.!l<1",?' 
II • • 

Jdi .a, . 
(2) l~hydr'ogen ~hosphide is detected, ev,lcuate thc~ SPdCe.,,,.' 

ar'ea, I.ocate and sea l off the fJOU'-r;e of the lea~, wea~"i'ng 
appropriate respiratory protection equipment. Ventlla~. 
the a,-ea befor'" a l Lowl ng occupants to l-etul-n. .. 

(3) Do not enter fumigated holds or tanks. 

, , .. 
• • , , 

· ' · . 
· . 
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(4) Do not open, ventilate or aera1e the fumigated holds during 
the voyage. 

If necessary to enter holds prior to discharge, test spaces 
dil-ectly above cal-go sUI-f ... ce fOI- fu.nigant concentl-ation, 
usin9 appropriate gas detection and personal protection 
e~uipment. Do not ... llow entry into fumigated areas without 
personal protection equipmoflt, unless fumi~ant 
concentrations are at s ... fe levels, as indicated by a 
suitable detector. 

(l).Fully loaded holds on dry bulk carriers al'e considered 
an outdoor fumig ... tion • 

(2) Tankel- holds which must be entel-ed to fumi9ate and 
pal-tially loaded holds on dl-y bulf: can-iers al-e 
fumigated from within the area being treated. 

(:..~) See sec·t ions "III and tiM" on pages of' the ntclnUd L 
tit led "App I. icat i on PI"aced"res fOI- Det iaphos(R) Pell.ets 
anel Detiaphos(R) "ablf~ts" fo.- \"E,,'~uir·ern"'nts. 

(4) If hydrogen phosphide is detected a minimum of two 
,'!.u,.lified pel"sons on ship should weal- the gas mask and 
canister descl-ibecJ .... bove whi le aer ... ting the area and 
locat i ng and Sea ling the leak. 

Reseal-ch Products Company 
Div. of McShar-es. Inc. 

P. O. Box 1460 
Sa 1 i na, Ka nsas 67402-1460 

(913) 825-2181. 
Te lex 41-(318 r~EPCO SAL 

• • • • • •• •• 
• 

•••• • •• •• • 
• 

•• • , " ... 
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SHIP HOI •. DS 
WITH 

L'ETIA<R) 
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RESTRICTED USE PESTICIDE 
DUE TO ACUTE INHALATIllH TOXICITY OF HIGHLY 

TOXIC HYDROGEN PHOSPHIDJ:: (PHOSPHINE, PH3) GAS 

For· r'etai l sale to alld use only by c..,-tified applicatol-S fOl­
"thOSF: Uses covered by the apFlLicatoy"s ce'~1:ification 0\- pe,"SOi)S 
t,-,li nL J in acc ol-da nee with the attached Pl- od uct manu", l wOl-k i ng 
under the direct supervision and in the physic~L presence of the 
certified .applicatol~. Physical p'~et:;eTlc:e m~alls un site 0'- un the 
premises. Read and follow the labal and the Res.arch Products 
C:ompallY pr-oduct manu<ll which contains f;"mplete illlOtr-uctions fOl­
the safe u.e of this pesticide. 

EPA Establ.ishment No. 33982WGOl 
EPA Registration No. 2548-63 
EPA Reg i stl-at i on No. 2;;i48-62 
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DetiaCR) Tablets and DetiaCR) Pellets are fumigant 
preparations containing 57. aluminum phosphide (by weight) 
.Jhich when l-emoved fl-om theil- ol-iginal shipping containe,-s 
wi II libel-ate hyd,-ogen "ho!:;phidr~ (phosphine). The re.1C~ ion 
botween atmosphel-ic mo;",t;'n, <,nd aluminum phosphide which 
produces hydrogen phosphide wi II continue for several days 
depending on tempel-atul-e and humidity to which the 
preparation is exposed. Te be effective the cargo holds or 
tanks shou I.d l-ema i n sea led fOl- the durat i on of the voyage. 

(l) Shipboard fumigation is also regulated by the U. S. 
'Coaut Guard regulations 46 CFR 147A. 

(2) Detia(R) rablets (EPA Reg. No. 2548-(2) and DetiaCR) 
~'el lets CEPA Reg. No. 254B-"('3) are c lassif ied by the U. 
S. Envi,-onrnental P'-ot,<!ciion Agency as RESTRICTED USE 
I"E.STICIDES, DUE TO ACUTE INHAl.ATION TOXICITY OF HIGHLY 
TOXIC HY[lr~(J(lEN PHOSPHIDE (PHOSPHINE, PH3) GAS. Fo,­
retai l sale to and use only by certified applicator. for 
those uses covel-ed by the applic:atol-'s cel-tification 0'­
persons trained in accordanc:€! with the attached product 
manual working under the direct supervision and in the 
physical presence of ttl., cel-tified applicator. PhYsical 
pI-ese-nee means on site O\"' on the pl-emist:~s. Read and 
to l I.ow the label and the F'e£.ean::h Product!!'. Company 
product manual which contains complete instructions for 
the safe use of this pesticide. 

(3) lhis product is toxic to fish. Keep out of lakes. 
S"\"l-P.dnlS and ai-he,- aq,uat ic environn\E:~nts. Do not 
contaminate watel- by cleaning e·~.uipment 01- dispo'lal of 
wastes. 

(4) For additional Information refer to product Labels 
the booklet entitled "AF'F'LICATION PROCEDURES FOR 
DETIACR) PELLETS AND DETIA(R) TABL.ETS". 

and .. . 
•• • • •• 

• .. . 
•• • • •• 

0.) Re'fel- to and comply .,ith the ,-egulations and Pl-oc:eMrZ,''': 
found in U. S. Coast Guard regulation. 46 CFR 147A.·· • 

• .. . 
(2) PI-jOl- to fumigating a ve~5'5el f01- in'\',-ansit Cdl-gO ·'''-tl· 

fumigation, the m .. ';)s·h~y of the V.~$Sf~1. 01" his II. I 

l-epl-e,;entat ive, and the fumi9<,to,- must datel-mi ne whetnF.::'­
tht~ vessel is suitably designed and confi9U,"ed so a" to 
all.ow for safe occupancy by the ship's crew throughout 
the duration of the fumigation/voyage. 
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If it is determined that the design and configuration of the 
vessel "does not allow fo,- 5<1fe occ:up<,nc:y by the: ship's 
c:rew throuqhout the duration of the fumigation/voyage. 
then th~ vessel will not be fumi9~ted unless all crew 
memllel's aloe )""emoved fl"Orn the vesse l. The cr"ew men"lbel-S 
wi II not be allowed to r.-occupy the vessel untl l the 
vesse l has been pl"Oper" l I' <l~,,-a ted a nd a detel'"m i na t ion has 
been made by the m.1stel" of the Ve"5e land the fum i 9a t or 
that the vessel is safe for occupancy. 

(3) The pel-son l"esponslble fOl" the fumigation must notify 
the master ot" the vessl=l. 01" h is repr~1s:ent..,t ive, of the 
re,uirements relating to personal protection e,uiprnent*. 
low range detection e,uipment and that a person 
,ualified in the use of this e,uipment must accompany 
the vessel. with cargo under fumiqation. Emergency 
procedures, cargo venti lation, periodic monitoring and 
inspections. and flr'st aid measm-es must be discus'5ed 
with and understood by the master of the vessel or his 
l~ep\·esen-tat ive. 

(4) Seal all openings to the cargo hold 01- tan~( usinq 
SUitable, water proof, 9as tight materials. Lock and/or 
othel-wise sec:u\·e aLL openj nscr,,. tni.-l.Tlways,. etc. llsed to 
entel" the hold. Post apP,"opl"iate "DANGER" placards on 
same. 

(5) On tdnkel-s the OVel""-space pl-et1S\1l"e l-elief system of each 
tank must be 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. 

C"P) If the fumi9ation is not completed and the vessel 
aerated before the manned vessel leaves port, the person 
in Ch.l1-ge of "the ves!;c~ l sh.., ll. I nSUl-e that at least two 
units of personal proiection equipm~nt and one gas or 
vapOl- detectl!.n device 'HIli", pen-son "~"ualified in th)!ir·. 
Opel"",t i on be on bOal"d ttw ves~;nl dur" I ng the voyage.' •• 

• 
(8) [lm"lng the fllmlgatlon 01- until., Illannr:rl vessel lea~",.:. 

pOl-t 01- the LCll"g (1 is ael" a tr~d, the pel"!!Io n i n Chal"gr~ ~f ••• 
the fum i ga t ion sha II I Tt~1\ll"e tha t a '~,ua l if I ed per'~;o n' •• • : 
using gas or vapor detec:tion e~uipment test spaces • 
ad jac:ent to the fum I <Ja ted c:al-g 0 al'ea I!l nd l"eg IIlal- ly ••• • •• occ up i ed spal~es f"or film i 9ant lt~<,~(ag~1. .. , 

III I , , 

• I I.,. , , 

• I •• , I , , 

"" . 
, • I • , 

, • I • , • , , 

• • , •• f , , 
I I ., 

If leakage of the furn i ga nt I 5 d.?"tr~c: t.~d, the per"so n In b.'han'"e 
of the fuml9ation shall take ~ction to correct the 
lea~(a<Je or" ShClll I nfOr",ll ttH~ mol!'ltel" of the vassa l 01" his 
representative, of the leakage so that c:~rrectlve 

I 
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action can be taken. 

(9) Review with the mastel", 0'" his ,"ep,"esentative, the 
voyage pY'ecaut Ions and PI' ocedur'eu. 

*Personal protection e,uipment means a respirator or gas 
mask fitted with a canistGll" designed fo," phosphine 9-1S 

which is approved by NIOSH/MSHA. A gas masf: and 
caniste," is app,"oved fo," use up to 15 ppm. Above 15 ppm 
or at unknown conc&ntrations a SCBA or its equivalent 
must be used. 
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(1) Apply either the tablets or pellets by scattering them 
uniformly onto the commodity surface uti lizing as much 
of the total surface area as poswible, or insert them 
uniformly into the corumodity mass by hand or with probes 
to any depth desired. 

(2) C Lose and secure ha1L-:h covel"S, tan~( tops, bu·tter·~or1hst 

etc. immediately following application. 

(l) At regular Intervals monitor spaces adjacent to areas 
containing fumigated caryo and all regularly occupied areas 
for fumi,ant leakage using appropriate gas detection 
equipment. 

Bpeclal <'lttention should be given to living 'tua'"te", •• 
k I tchen~, s'tonH'oom!.', me"", h<1 l ls, I:ee I, ducts, day ,"ooMs, 
~'he b," i dge, eng I ne '" oom ,) nd any 0 the," enc losed sP<'lces' 
OCt:UI,' i ed 0'" fre"luented by C'''l'W membe .... du," I ng a vo~ • .!. 

• •• 
• ••• <::n It hydl"O\leTl phosph Ide Is detec:'ted, evat:uaie the Sf'd'!O~ ~'" 

(3) 

area, locate and seal off 'l"he sourt:e of the leak wearJng 
approp'" I,lte resp I,"ato,"y p."ott"ct i on e'~ulpmf~nt. Vent Hnte 

• •• the ar'ea befo,"e aLLowl n'J oct:upants '1"0 l"I,,'I"Ul"lh ••• . " • • . 
1)0 not ente," fun, I gated h 0 ldt'l 0'" '\.'e'31 n~'s. " 

· , • • .. , . ' 
, , I I , , .. ,' . 
• J I I I I . , 

•• 
• I , I I 1 , . 
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(4) Do Tlot opc~n t vent I late 0'" c3el~i:ite the ftlmigated hoLds dU'"iTlq 
the voyarJe. 
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If necessary to enter holds prior to discharge, test spaces 
d il'ect ly above cal'go sUI'face fOl' fum i gant concent,'at ion, 
using apPI'opI'iate gas detection and personal protection 
e,uipment. Do not allow entry into fumigated areas without 
personal protection e,uipmeni, unless fumigant 
concentrations are at safe Levels, as indicated by a 
suitable detector. 

(1) Fully Lo ded holds on dry bulk carriers are considered 
an outdoor fumigation. 

(2'- Tankel' holds which must be ent",r",d to fumigate and 
partially loaded holds on dry bulk carriers are 
fumigated fl'om withill the areil being t,'eated. 

(3) See sect ions "I" and "M" on pages 
tit led "App l i cat i on PI'ocedu,'es fOl' 
t'et i'!(R) Tab lets" fOl' I"e·'l.uil'emellts. 

of the n,a nua l 
Detia(R) Pellets alld 

(4) If hyd~ogen phosphide is detected a minimum of two 
'=tua l i f jed pel-sons on sh i p shu u I.d weal" the gas ma5~t and 
can i stel' descr i bed above wh i le ae,'a·t i n'3 the al'ea and 
l oca t i n'3 and se,l l I n'3 the leaf:. 

Rese;ll'ch p,' oel IIC ts Compa ny 
Div. of NcSh",'e", Inc:. 

P. U. Box 1460 
Sa l i lIa, Ka lisa,;; 6'7402-1460 

(9j.3) 825-:,!1.81 
Te lex '11"7318 f<EF'CO SAL 
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